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 INTRODUCTION  

Melasma is an acquired, circumscribed, pigmentary disorder. It is 

characterized by more or less symmetrically distributed, dark brown macules with 

well defined geo-graphic borders.  

It mostly affects the sun exposed areas, particularly forehead, cheeks, 

temples and upper lips.(1) 

Melasma  of the face predominantly  affects  women  along  with  multiple 

factors like high estrogen status (pregnancy, oral contraceptive therapy), genetic 

factors, sunlight, cosmetics, drugs and auto-immune thyroid disease. 

Though common in both sexes, melasma is more common in females. 

Historically the treatment of melasma has been challenging and various modalities  

of  treatment include broad spectrum sunscreens, hydroquinone with various  

concentration, tretinoin, fluorinated steroids, kojic acid, salicylic acid, glycolic  acid, 

azelaic acid, lactic acid, chemical peels, laser therapy like Q-switched ruby, 

Alexandrite, Nd:YAG laser etc.  

Cosmetics also assume an important role  in  the  management of this 

condition as a temporary means of camouflage. 
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REVIEW OF LITERATURE 

History: 

The word melasma originates from the Greek root ‘melas’- meaning black 

which refers to its brownish clinical presentation.  

The designations : mask of pregnancy,  liver  spots,  uterine  chloasma, 

chloasma  gravidarum   and chloasma virginum do not fully characterize the disease 

nor semantically  appropriate. Although, the term "chloasma" (derived from the 

Latin  ‘chloas’  and  the  Greek  cloazein  :  greenish)  is  still  used  in  the  medical  

literature.(2) 

Disease descriptions can be found in the medical literature extending as far as 

the reports of Hippocrates (470-360 BC). The term used to designate a series  of  

cutaneous  melanization  processes  and  its  worsening  was  reported  to happen 

after exposure to sun, fire, heat, cold and any skin inflammations.  

After many years Joseph Plenck, in his book "Doctrine of  morbis  cutaneis", 

identified about seven variants of melasma, which he called ‘The Ephelis’ (from 

Greek : small spot) which are solaris, ignealis, vesticario, gravidarum, hepatica, 

dismenorrhoealis and e haemorrhoidalis.(3) 

Seminal reports on melasma in the Western medical literature dates back to 

1934 and 1961 respectively.  

In the first, the author describes the case of a 20year-old woman from 

London (England), who presented with brownish, upper lip lesion with well defined 

margins and history of worsening after sun exposure.  
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In the second, the authors described in detail the cases of 15 patients between 

25 and 43 years of age, from the region of Los Angeles (USA), who presented with 

symmetrical hyperpigmentation in the face with unknown etiology. Among the 14 

women in the study, 10 got pregnant among which 4 were reported having 

"melanosis of pregnancy".(4) 

INCIDENCE: 

This is a common disorder reported to involve 8-10% of the general 

population. Melasma is more prevalent in women, in an estimated 9:1 ratio 

compared to men.(5) 

Most cases develop between 20 to 40 years of age, with a decreasing 

prevalence after menopause, suggesting a hormonal relationship in its pathogenesis.  

Its prevalence is also higher in intermediate phototypes (III, IV, V). In lighter 

skin phototypes (Fitzpatrick skin type II and III), it is usually influenced by the 

presence of family history, in contrast to a negative family history in Fitzpatrick’s 

phototypes IV and V.(6) 

ETIOLOGY: 

Though the exact cause of melasma is unknown, several factors are associated 

with its development and worsening.  

The most commonly reported precipitating factors are pregnancy, oral 

contraceptives and sun exposure.(7)  
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The family history of melasma occurs in about 50% of patients, particularly in 

those with darker skin types.(8)  

A recent discovery found the role of the H19 gene in melasma. This gene 

transcribes a non-coding ribonucleic acid and is down-regulated in melasma lesions, 

inducing melanogenesis and the transference of melanin from melanocytes to 

keratinocytes. 

The association between UV radiation (UVR) and melasma is well established 

and it is seen as the main triggering factor for the disorder. The UVR increases 

melanogenic activity, causing darker epidermal pigmentation in regions with 

melasma than in the adjacent skin.  

Intense and long-term exposure to UVR, activates  the  inflammatory  cascade  

mainly  through  oxidative  stress  and  formation of reactive oxygen species. 

Inflammatory signals stimulated by UVR, which include cytokines and alpha-

melanocyte stimulating hormone can also cause melanogenesis.(9)  

In most patients, melasma onset happens predominantly in the summer and 

reports of worsening and higher recurrence rates with sun exposure are common. 

The use of oral contraceptives (OCP), hormone replacement therapy (HRT), 

ovarian  tumors  and   endocrine   disorders   were   been   linked   to  the  pigmentation  

onset or worsening.(10)  

The relationship with hormonal activity was supported by the fact that 

women were more frequently affected. The beginning of melasma usually occurs 

after adolescence, during pregnancy or while using OCP. 

  



5 

Its prevalence decreases after menopause and rarely manifests before 

puberty. Estrogen and progesterone increase the activity of tyrosinase. 

 It has been demonstrated by immuno-histochemical analysis that the skin 

affected by melasma has increased expression of estrogen receptors as well as 

progesterone receptors around small vessels when compared to the adjacent normal 

skin. Thus, it is believed that the pigmentation is related to the effects of estrogen 

and progesterone in melanocytes. 

The association of melasma occurrence and the use of OCP are well known 

and reported by around 25% of patients. Melasma occurs in up to 75% of 

pregnancies and 26–29% of women have reported to have their onset during 

pregnancy.(11)   

The stimulus for melanogenesis  occurs  especially  in  the  third trimester of 

gestation and can be explained by the increase in placental, ovarian, and pituitary 

hormones. 

In  a  recent  study,  the  frequency  of  Thyroid  disorders  in  patients  with 

melasma was around 20% which is almost five times greater than in control 

subjects.(12)  

Finasteride induced inhibition of 5α-reductase may lead to increased levels of 

progesterone in the skin, inducing hyper-pigmentation, relating to the appearance of 

melasma.(13) 

 Diethyl-stilbestrol  for  treatment  of  prostate  cancer  was  also  related  to  

melasma onset. Stress and depression were associated with higher cortisol levels and 

melanocortin production, which exert melanogenic activity.(14) 
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 The common practice of using vegetable oils (mustard oil) on the face after 

bath may predispose to the appearance of pigmentation secondary to  sun 

exposure(15),  since  it  is  a common photosensitizer. 

Visible light and UVR exposure, appears to cause damage to melanocytes 

DNA and promotes the synthesis, release and activation of epidermal factor through 

cytokines aimed to control the proliferation and survival of melanocytes.(16) 

Correlation  between  the  exposure  to  air  pollution  and  signs  of  aging,  more  

specifically pigmentary spots, has been described. The suggested mechanism for that 

association is the triggering of oxidative stress.(17) 
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PATHOGENESIS: 

1. Genetic factors: 

Genetic component is the most important risk factor for melasma. A case of 

melasma occurring in both identical twins was reported in England in 1987. 

Individuals with family history of melasma tended to have darker skin (90% types 

III–VI) compared with those without family history (77% types III–VI).(18) 

2. Hormonal factors : 

Sex hormones, such as estrogen and progesterone are factors involved in the 

regulation of skin pigmentation.(19) 

 Melasma is more common in women, accounting for 90% of all cases. 

Melasma has been reported in 50–70% of pregnant women as well as in 10–20% of 

women using oral contraceptives.(20) 

These clinical evidences suggest that estrogen may be more likely to trigger 

it. In an in-vitro cell culture model, estradiol has been shown to upregulate 

tyrosinase, tyrosinase-related protein (TRP)-1 and TRP-2 transcription. Melanin 

synthesis is also increased by 17βestradiol in human melanocytes in culture.(21) 

3. UV irradiation : 

The higher level of solar elastosis in melasma skin implies that chronic sun 

exposure is a prerequisite for the development of melasma.  

After ultraviolet B (UVB) irradiation, keratinocytes induce  melanocyte  

proliferation  and melanogenesis by secreting stem cell factor (SCF), inducible nitric 
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oxide synthase, basic fibroblast growth factor (bFGF), interleukin-1, endothelin-1, α-

melanocyte-stimulating hormone and adrenocorticotropic hormone.(22) 

The secretion of prostaglandin E2 after UVB exposure results in larger and 

more dendritic melanocytes. The solar damage of  the dermis could induce the 

secretion of melanogenic cytokines, including SCF and hepatocyte growth factor 

from the dermal fibroblasts, influencing the development of  

hyper-pigmentation in the overlying epidermis.(23)  

The dermal fibroblasts secrete a soluble form of SCF during rapid growth or 

inflammation. Thus, it is possible that the inflammation in the dermis from the 

accumulated UV irradiation may be associated with the activation of fibroblasts, 

which can result in the up-regulation of SCF in the skin affected with melasma. 

4. Solar elastosis : 

Sun exposure, the primary trigger of melasma. Melasma affects particularly 

the  face,  a sun-exposed  area  and  the  condition  worsens  in  the  summer.  Solar 

elastosis is more marked in areas of melasma, compared with the unaffected facial 

skin.(24)  

Kang et al. reported a moderate to severe degree of solar elastosis in 93% of 

melasma  patients included  in their study. Thick, highly curled and more fragmented 

elastic fibers were observed in Verhoeff-van Gieson-stained sections of the melasma 

skin.(25) 
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5. Increased vascularisation: 

An immuno-histochemical study of factor VIIIa-related antigen showed a 

considerable increase in the number of enlarged blood vessels, vessel size, and 

vessel density in the melasma skin compared with the perilesional normal skin.  

VEGF may play an important role in the behavior of the melanocytes in the 

skin, because the functioning VEGF  receptors  were demonstrated in melanocytes 

in-vitro as well as the elevated expression of vascular endothelial growth factor 

(VEGF) in keratinocytes.(26)  

Elevations in the levels of c-kit, SCF and inducible nitric oxide synthase have 

also been observed, which could affect vascularization. Moreover, blood vessels or 

endothelial cells modified by UV irradiation may release cytokines and soluble 

factors such as plasminogen, which is a possible cause of hyper-pigmentation in 

melasma.(27) 

Tranexamic acid (TXA) inhibits plasmin, a key molecule involved in the 

angiogenesis that converts extracellular matrix-bound VEGF into its free forms.  

Tranexamic acid has also been reported to suppress neovascularization-induced 

bFGF. 

 In a recent clinical trial that evaluated the efficacy of systemic TXA in the 

treatment of melasma, Na JI et al demonstrated significant decreases in the lesional 

melanin index and in the erythema index after the oral administration of 250mg 

TXA, three times per day, for 8 weeks.(28) 
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A histologic analysis showed significant reductions in the level of epidermal 

pigmentation and vessel numbers. These findings suggest that interactions between 

increased levels of vascularization and melanocytes may have an influence on the 

development of hyper-pigmentation. 

6.  Role of mast cells: 

Repetitive UV irradiation induces the production of mast cell tryptase, which 

degrades type IV collagen. Elevated mast cell numbers and tryptase levels could 

weaken the basement membrane in the melasma skin.(29) 

 Mast cells trigger solar elastosis by inducing the production of elastin by 

fibroblasts, either directly or via other cell types or cytokines. Solar elastosis did not 

develop in mast cell- deficient mice that were repeatedly irradiated with UV. The 

elevated numbers of mast cells, together with the presence of infiltrating leukocytes 

and dilated blood vessels, might reflect chronic skin inflammation that underlies the 

development of melasma.  

Mast cells can also induce vascular proliferation by secreting angiogenic 

factors, fibroblast growth factor-2, VEGF and transforming growth factor-β.(30) 
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CLINICAL FEATURES : 

The clinical feature of melasma is described as an acquired symmetrical 

hyper-pigmentation occurring in exclusively to the photo-exposed areas, commonly 

on the face. Other sun-exposed areas such as the extensors of the forearms and upper 

mid-chest may also be involved.  

It is common in women but 10% of cases are reported in men.(31) This hyper-

pigmentation varies from light to dark brown or brown-gray  patches  with  irregular  

borders  which  may  coalesce  in  a  reticular pattern. On closer look, one notices 

some areas  to  be  more  homogenous  or  darker  in    tone    in    contrast    to    other    

areas.   This   detail,   together   with   percentage involvement, is an important point 

of reference when doing clinical research in melasma. 

CLASSIFICATIONS: 

Classification of Melasma According to Location  and Clinical Presentation: 

Classification according to location and clinical presentation is the most 

commonly  used  in  practice  as  this  delineates  the  specific  location  of  the  

hypermelanosis at a glance.  

The most frequent site is centrofacial area (63%) involving the forehead, 

cheeks, nose, upper lip (except the philtrum) and the chin. Onset of this type occurs 

in the childbearing years at an average age of 29 years.   

The malar type  involves  the  cheek  and  nose  (21%).  Mandibular melasma 

(16%)  is   a   clinical   presentation   where   the   hyper-pigmentation   is   along   the  

mandibular ramus or jaw area. This type may involve the lateral aspect of the face 

and may even extend to the neck. 
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Studies suggest that mandibular melasma may be a subset of poikiloderma of 

Civatte.(32)  

Melasma of the forearms appears to be a common occurrence and appear in 

postmenopausal women receiving estrogen supplements. It is observed as sharply 

demarcated patches with a tinge of erythema. The pigmentation may be macular, 

speckled, scattered or confluent.  

It has been postulated that the outer forearm melasma pattern may be due to 

the higher melanocyte population in this area.(33) The melasma in the mid-upper 

chest can be observed in combination with facial lesions. 

Classification of Melasma According to Severity  on Physical Examination: 

For the purpose of simplicity, melasma presentation in outpatient clinic can 

be graded as mild, moderate and severe, using the Melasma Severity Scale (MSS). It 

rates melasma into four grades: 

0 - melasma lesions pigmentation almost equivalent to the     surrounding normal 

skin or with minimal residual pigmentation; 

1 - mild, slightly darker than the surrounding normal skin; 

2 - moderate, moderately darker than the surrounding normal skin; 

3 -  severe, markedly darker than the surrounding normal skin(34). 

Other grading/scoring systems have been in use such as the Melasma Area 

and Severity Index (MASI) and modified MASI (mMASI). 
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DIAGNOSTIC TOOLS  OF MELASMA:  

WOOD’S LAMP: 

Wood’s lamp, an ultraviolet light-A of long wavelength emits wavelength 

between 340 and 400nm with a peak at 365nm. It is most widely used method of 

melasma classification by highlighting the difference in pigmentation of the affected 

skin into four subtypes: epidermal, dermal, mixed, and indeterminate. 

The pigmented areas that are enhanced when viewed under a Wood’s lamp 

imply increased  epidermal  melanin  content  (epidermal  subtype),  whereas  those 

that are not enhanced imply an increased in dermal melanin content (dermal 

subtype). The pigmented areas that have both enhancing and non-enhancing areas 

imply a mixed subtype of melasma.  

For those with darker skin type V and VI, their melasma will not be evident 

under Wood’s lamp examination, and hence, this is classified  as  indeterminate  

subtype.  Many  patients  have  a  mixture  of  these subtypes of melasma. 

DERMASCOPY: 

Dermoscopy is a non-invasive optical equipment that permits a variable 

magnification  from  6  to  400  times.  It has been a  proven  reliable  tool  for  direct 

visualization of skin pigmentation including melasma as it has been shown to be 

useful to observe pigment components as well as their position on the skin layers. 

The color intensity of melanin and the regularity of the pigment network depend on 

the quantity or density and the location of melanin. 
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When the melanin is located in the stratum corneum, it appears as black or 

dark brown in color with well-defined network. When the melanin is located in the 

lower layers of the epidermis, the color will appear as shades of light brown, and the 

pigment network will appear irregular. Dermoscopy of melanin located in the dermis 

will appear blue or bluish-gray color with pseudo-reticular network. The follicular 

openings are spared throughout the level of pigmentation. 

Therefore, melasma is  considered  epidermal  when  a  regular  pigment 

network, with a brownish homogeneous pigmentation, is observed and it is 

considered dermal when an irregular and mixed network with bluish-gray 

pigmentation  is observed.  Finally, the melasma  is considered  a mixed  subtype 

when the areas show both features. 

REFLECTANCE CONFOCAL MICROSCOPY : 

Reflectance Confocal Microscopy (RCM), has emerged to be a novel non-

invasive imaging technique that can provide real-time in-vivo examination of the 

skin up to the level of the papillary dermis while providing a cellular resolution 

comparable with histology.  

In a confocal microscope, near-infrared light from a diode laser (830nm) is 

focused on a microscopic skin target. As this light passes between cellular structures 

with different refraction indexes generated mainly by keratin, melanin, hemoglobin, 

and cellular organelles, it is naturally reflected, captured, and recomposed into a two-

dimensional gray scale image by computer software.(35) This technique is used   for  

the  evaluation  of  several inflammatory, neoplastic and melanocytic skin conditions  

and may constitute an excellent  alternative  to  invasive  skin  biopsy  in  the  

diagnosis  of  several  skin disorders.(36) 
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As melanin is the best endogenous contrast agent in the pigmented skin, 

which causes strong backscattering, this would allow precise identification of 

melanocytes, pigmented keratinocytes and melanophages.  

Some studies reported the role of RCM in the classification of melasma and 

found good correlation with histology.(37)   

The  distributions  of  melanin  were  found  to  be  located  at  all  different 

levels of the melasma lesion (epidermis, dermoepidermal junction (DEJ), and  upper  

dermis).  At  the  level  of  the  epidermis,  increased  pigmentation  or melanin was 

observed as highly refractile keratinocytes distributed within the spinous layer and 

basal layer.  

At the DEJ, the presence of strongly visible papillary rings  around  the  

dermal  papillae  composed  by  a  sequence  of  bright  cellular structures was 

observed, corresponding to activated melanocytes and junctional keratinocytes  

receiving  packed  melanosomes.    

At  the  superficial  dermis,  an abnormal  presence  of  round  or  polygonal  

refractile   structures   within   dermal  collagen   bundles   were   observed.   These  

structures  were  consistent  with melanophages filled with melanin originating in the 

DEJ. 

Based on the distribution of melanin, RCM has classified melasma into 

epidermal type, where distribution of increased melanin is observed only in the 

epidermis and mixed type if the distribution of increased melanin is observed in both 

epidermis and dermis. 
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HISTOPATHOLOGY OF MELASMA: 

Melanosomes are distributed throughout the entire epidermis with dense 

clusters in the basal layer. Fontana-Masson  and an immuno-histochemical  stain 

NK1 were both utilized to highlight epidermal hyper-pigmentation and detect 

melanocytes present in the epidermis and dermis.(38)  

The intensity of staining and number of epidermal melanocytes are increased 

in melasma lesions in contrast to perilesional normal skin. Ultrastructurally, lesional 

melanocytes had more mitochondria, rough endoplasmic  reticulum,  Golgi 

apparatus,   and  ribosomes   in  their   cytoplasm.   The   melanocytes   in   the   hyper-

pigmented  areas  were  larger intensely  stained  cells  with  very  prominent  

dendrites.  

Electron microscopy revealed more melanosomes in keratinocytes, 

melanocytes and dendrites in the involved skin, in comparison to the uninvolved 

skin. In addition, dermal findings include a mild lymphohistiocytic infiltrate and 

solar elastosis in lesional melasma skin.  

Pigment-laden macrophages were present both in lesional melasma and 

perilesional normal skin. The degrees of basement membrane damage and 

vascularization have  not  been  extensively  studied  and  warrant  further 

investigation. 

Presently,   few   conclusions   can   be   drawn   from   evaluating   all   light 

microscopic, immuno-histochemical and ultrastructural alterations in patients with 

melasma:    
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(1)   Melasma    is    a    consequence    of    specific    hyper-functional  

melanocytes that cause excessive melanin deposition in the epidermis 

and dermis and  

(2)  Melasma is characterized by epidermal hyper-pigmentation with or 

without melanophages  and  raising  the  question  if  there  is  indeed  

a  “dermal variant”. 

SCORING SYSTEM OF MELASMA: 

MELASMA AREA AND SEVERITY INDEX (MASI): 

The melasma area and severity index (MASI), developed by Kimbrough- 

Green et al. in 1994, was probably the first scoring system to try to objectively score 

and measure the response of melasma to treatment in a clinical trial by taking into 

account  both the area involved, as well as the darkness of the melasma.  

The system was based on a similar scoring system devised for psoriasis and 

takes into account   the   extent   and   degree   of   pigmentation   affected.    

There were three components used in the MASI system and they were: area 

of involvement (A), darkness (D) and homogeneity (H). 

For area of involvement (A), the investigator has to estimate the areas 

affected,  as  compared  to  normal  skin  and  assign  a  numeric  value  according  to  

banding.  

A value of 0 implies no involvement; 1 when affected area is less than 10%; 

2 for 10–29% affected; 3 for 30–49% affected; 4 for 50–69% affected; 5 for 70–89%  

affected and 6 for 90% or more affected. 
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The darkness (D) of the melasma were compared to the normal skin and 

graded on a scale of 0–4 as follows : 

 0 implies normal skin colour; 1 with barely visible hyper-pigmentation; 2 if 

there is mild hyper-pigmentation; 3 for moderate hyper-pigmentation   and  4  for  

severe   hyper-pigmentation.   As  the  scoring  is subjective,  training  picture  

library  representing  the  various  scores  is  given  to ensure consistency of scores. 

Similar to  darkness,  homogeneity  (H)  of  the  hyper-pigmentation  is  also 

graded on a scale of 0–4:  

0 implies normal skin colour without evidence of hyper-pigmentation; 1 is 

given if there are specks of involvement; 2 if small patchy areas of involvement 

<1.5cm diameter are noted; 3 is given if patches of involvement >2cm diameter are 

noted and 4 for uniform skin involvement without any clear areas are noted. 

The MASI  calculation   is   then  performed   by  scoring  of  these  three 

components on the face, which is in turn divided into four main areas: the forehead 

(30%), left malar (30%), right malar (30%) and the chin (10%). The final MASI 

score  is  calculated  by  adding  the  sum  of  the  severity  ratings  for  darkness  and  

homogeneity, multiplied by the value of the area of involvement, for each of the four 

facial areas: 

MASI  total score = 0:3×A (forehead) × (D+H) (forehead) + 

0:3×A (left malar) × (D+H) (left malar) + 

0:3×A (rightmalar) × (D+H) (right malar) + 

0:1×A (chin) × (D+H) (chin). 
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The MASI score range from 0 to 48, with 48 being the most severe. At first, 

the advantages of the MASI score is obvious as it takes into account both the area of 

involvement as well as the degree of pigmentation, two of the most important 

components that affects the patients adversely. In addition, as the MASI is a 

continuous score, it reflects changes much better than the old melasma severity 

scale, which is a categorical scale. 

MODIFIED MELASMA AREA AND SEVERITY INDEX (mMASI): 

The modified melasma area and severity index (mMASI) was proposed by 

Pandya  et  al.  in  2011,  after  the  team  did  a  validation  of  the  MASI  score.  In  this   

study, despite training of the raters and providing them with examples of the 

different scales in the components of area, darkness and homogeneity, the study 

team still found assessing the different components of MASI problematic, 

particularly in the assessment of homogeneity.  

The  team  proposed  a  modified  MASI   system   with   the  removal   of  

homogeneity  component.  In their study, removal of the homogeneity component 

did not affect the reliability or validity  measures  at  all and  the  authors  suggested  

the   removal   of   that  component  would  result  in  a  simpler,  easier  and  more  

consistent scoring system. The modified MASI score is therefore calculated in 

following manner: 

Modified MASI total score  = 0:3 × A (forehead) × D (forehead) + 

0:3 × A (left malar) × D (left malar) + 

0:3×A (right malar) × D (right malar)+ 

 0:1×A (chin) × D (chin) 
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AUTOMATED MELASMA AREA AND SEVERITY INDEX (aMASI): 

To overcome the problems noted in MASI and mMASI, a novel computer 

image analysis software system has recently been developed by Thng et al. to derive 

the area and degree of hyper-pigmentation in melasma. These scores are fed into the 

same formula used for mMASI scores cumulating in an automated MASI score 

(aMASI). 

The software elegantly utilizes digital image analysis through extreme 

machine learning and thresholding method to identify abnormal areas, calculate the 

areas involved as a percentage of the total surface and derive the degree of 

pigmentation in the abnormal area by comparing the abnormal with the normal in the 

Lab colour space. A detailed account of the technical details can be found in the 

paper by Liang et al. 

Briefly, the algorithm utilizes three main steps to derive the MASI score 

automatically  from  a  set  of  three  digital  photographs.  The  first  step  involves 

defining the area that is affected by melasma. The algorithm automatically define the 

pixels of the eyebrows, eyes, nostrils and corner of mouth as non-skin set, and these 

are blackened out and are excluded from the analysis. The identified areas are then 

segmented into forehead, left and right malar region and the chin, using the position 

of the eyes, nostrils and mouth as landmarks to determine the boundaries. 

Thresholding is then performed by comparing the value of one pixel against 

the  reference  value  of  normal  skin ,   and  any  area  that   is   darker  than  the 

reference  value would be considered as an area affected by melasma. The second 

step involves the calculation of degree of darkness of identified melasma area as 
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compared to the normal skin. This is done using the Labcolour space.  

The difference between the Lab values of normal and affected skin will be 

calculated  for  each  pixel  and  an  average  of  the  darkness  of  the  pixels  in  areas  

affected by melasma will be used in the score to calculate the final MASI. Finally, 

the percentage of area involved and darkness component are fed into the formula for 

mMASI to generate the automated MASI (aMASI) score.  

The mMASI score was used in the calculation as homogeneity is no longer 

an important component as the computer algorithm accurately identifies all affected 

areas on the face regardless of their size and includes them in the final calculation. 

The proposed aMASI system seems easy to use as all  it  requires is  a set  of 

three digital photographs (one frontal and two side views) to be taken consistently 

under  the  same  lighting.   

The  set  of  three  photographs  are  then  fed  into  the computer algorithm 

and an aMASI score will be generated within one minute.  

As all the assessment and calculations are done automatically, no training is 

required and the system totally removes all possibility of inter-observer variability as 

there is no main-in-the-loop for the whole process. The system also totally removes 

the limitations of banding as all indices used in the calculation (area and darkness) 

were continuous  variables,  and  these  provide  a     better  resolution  on  the 

improvement/worsening of melasma. 
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Despite the obvious advantages, there are several notable weaknesses in this 

newly  developed  algorithm.  The major  weakness  would  be  that  the  algorithm 

could not differentiate melasma from other skin hyper-pigmentation like Hori’s 

nevus, solar lentigo, nevus, etc. as the algorithm can only differentiate normal skin 

from abnormally pigmented skin. In addition, for consistent result, the photographs 

must be taken under the same lighting conditions and at fixed angles. Lastly, while 

the algorithm has tested and validated patients of skin type 3 and above, it has not 

been tested in patients with fairer skin types with melasma. 

MELASMA  AND COMORBIDITIES: 

Menstrual Cycle Irregularities: 

Middle Eastern studies have documented the association of menstrual cycle 

changes associated with conditions like polycystic ovarian syndrome(PCOD) and 

insulin resistance, finding them to occur more commonly in patients with 

melasma.(39) 

A study  from  Brazil  supported  this  reporting  a  greater association  with  

menstrual  irregularities  and  patients  diagnosed  with  melasma.  

This relationship bordered on significant where a subgroup analysis of 

females with greater BMI was undertaken.(40) 

Thyroid Dysfunction : 

Mild thyroid dysfunction can also be found in some studies in females with 

melasma.  

The study by Lufti etal. classified melasma patients into two groups: 
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Idiopathic versus association with occurrence in pregnancy or subsequent to 

contraceptive pill use.(41) 

 An association with thyroid abnormalities was found to be higher in the 

latter group (70% in the latter versus 39% in the former group) leading the authors to 

propose a positive association with thyroid autoimmunity in the setting of pregnancy 

or contraceptive use. 

A more recent study from Iran contrasted the thyroid hormone profile of  70 

non-pregnant melasma sufferers with an equal number of age-matched controls(42), 

with a significantly higher prevalence of thyroid dysfunction in the first group in 

contrast to the control group, further highlighting the relationship between thyroid 

autoimmunity and melasma. 

Hypothalamic and Limbic System Contribution : 

The hypothalamus acts in the limbic system and stressors may therefore, play 

a part in inciting adrenocorticotrophin(ACT) and melanocyte-stimulating 

hormone(MSH)   release   which   positively   feeds   into   the   melanin   pigment 

production pathway in susceptible individuals . 

Stress  and  depression  also  elevate  cortisol  levels  further  augmenting  the  

pathway for melanin production.(43) 
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TREATMENT: 

TOPICAL AGENTS IN MELASMA: 

Principles of treatment include protection from ultraviolet (UV) light, 

inhibition of melanocyte activity and melanin synthesis, and the disruption and 

removal of melanin granules.  

As  multiple treatment modalities available, the choice of treatment must take 

into account the type of melasma (whether epidermal, dermal, or mixed), the skin 

complexion of the patient, previous history of treatments, patient expectations, as 

well as compliance.(44) 

Topical therapy remains the first line treatment of melasma. As it aims to 

decrease the proliferation capacity of melanocytes, inhibit melanosome formation, 

and enhance melanosome degradation.  

The epitome of a de-pigmenting agent should provide powerful, quick, yet 

selective lightening on hyper-active melanocytes. Resultant elimination of unwanted 

pigment must be lasting, with no undesirable side effects. Depigmenting agents can 

target melanin production at the level of transcription and tyrosinase glycosylation, 

during the synthesis of melanin as well as the uptake and distribution of 

melanosomes into recipient   keratinocytes,   and   during   tyrosinase   degradation   

and   turnover   of pigmented keratinocytes. 

Topical agents are efficacious in the epidermal type of melasma. While 

monotherapy for melasma has been in use for long time, the current trend is toward 

combination therapy, which has shown greater efficacy. 
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MONOTHERAPY: 

Hydroquinone(HQ): 

Hydroquinone is most extensively studied medication in the management of 

melasma patients, although most recent studies have hydroquinone in combination 

with other substances too. A dihydric phenol, HQ is an aromatic organic compound 

with a primary  function  of  retarding  melanin  production  by  inhibiting  the  

tyrosinase enzyme.   

As monotherapy,  HQ in itself is effective  and used at concentrations 

ranging  from 2 to 5%.  After  prolonged  use,  however,  it can  cause permanent de-

pigmentation. Other adverse effects include irritant dermatitis, ochronosis and post-

inflammatory pigmentation.(45) 

It has been banned in several countries. With the risk of exogenous 

ochronosis and permanent de-pigmentation following long-term use, it has been 

banned by the European Committee, with formulations withdrawn from cosmetics in 

these countries. 

Azelaic Acid : 

A di-carboxylic acid derived  from Pityrosporum  mould,  azelaic  acid is a 

inhibitor of  tyrosinase enzyme. While it does not affect normal melanocytes, it is 

anti-proliferative  and  cytotoxic  to  abnormal  melanocytes  .It  is  especially  

advantageous to the patients who only wish to lighten the sites affected with 

melasma, but not their baseline skin color. 
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20% azelaic acid was found to be comparable with 4% HQ.(46) It has  greater  

incidence  of  adverse  effects  which  include  pruritus,  transient erythema, scaling, 

and occasionally sensitization.(47) 

Kojic Acid : 

A 7- pyrone compound, produced from fermentation of Aspergillus and 

Penicillium, kojic acid is a fungal metabolic product that inhibits the catecholate 

activity of tyrosinase enzyme.  

Kojic acid functions as a potent anti-oxidant. For the management of  hyper-

pigmentation, a concentration of 1–4% is often used. While it is more chemically 

stable than HQ, it is less effective than HQ in its lightening property. Adverse effects 

include sensitization, contact dermatitis and erythema.(48) 

Vitamin  C : 

Vitamin C chelates copper ions necessary in the enzymatic process for 

melanin production. It can convert melanin from its usual jet-black color to light 

tan. Vitamin C however, is very easily oxidized in an aqueous solution.  

5%  L-ascorbic  acid  was  found  to  be  equal  in  efficacy  to  4%  HQ.  

Iontophoresis can also been used to increase cutaneous penetration of 

 vitamin C.(49) 

Retinoids : 

Retinoids was found to be moderately effective in the management of 

melasma. It promotes rapid loss of pigment through its effect in increasing 
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epidermo-poiesis, simultaneously decreasing keratinocyte contact time with 

melanocytes. They also function by decreasing melanosome transfer and inhibiting 

tyrosinase transcription. 

Adverse effects include erythema and peeling on applied regions. Post-

inflammatory    hyper-pigmentation(PIH)   should   also   be   considered    as   a  

potential   adverse  effect.  Tretinoin   concentrations   used  for  melasma  range  from 

0.05 to 0.1% with greater incidence  of adverse effects in the tretinoin group.(50) 

Tranexamic Acid (TA) : 

Tranexamic acid is a trans-4(aminomethyl) cyclohexane carboxylic acid, and 

used in medical practice as a fibrinolytic  agent.  It is also effective in the 

management of melasma through inhibition of melanin production.  

TA binds to plasmin and plasminogen leading to a decrease in the amount of 

free arachidonic acid. Prostaglandin production is then decreased and so is the 

melanocyte tyrosinase activity.(51) The  injectable  and  oral  forms  have  been  noted  

to  lighten  melasma  in patients. The 5% tranexamic in a liposomal form, a vehicle 

which may prolong the action of the substance, as well as improve its moisturizing 

effect is being used. 

Arbutin : 

Arbutin is a β-glycosylated  form of HQ present in bearberry extracts. It has 

two forms, α arbutin and deoxy-arbutin, both of which are inhibitors of tyrosinase 

and melanosome maturation. The synthetic deoxy-arbutin, however, is more 

potent.Arbutin shows less melanocyte cytotoxicity than HQ. While higher 
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concentrations appear more efficacious, they may also cause paradoxical hyper-

pigmentation. In comparison to HQ, where the skin lightening effect is very difficult 

to sustain, deoxy-arbutin-induced skin lightening was maintained without the use of 

maintenance therapy.(52) 

Vitamin E : 

Alpha-tocopheryl   ferulate   dissolved   in   lecithin   inhibited   melanization 

without significantly inhibiting cell growth, via inhibition of tyrosinase activity. 

Added to this is the anti-oxidant effect of both α-tocopherol and α-tocopheryl 

through the inhibition of biological reactions induced by reactive oxygen species.(53)  

Topical  vitamin-E  shown   to   be   effective   for   both  wrinkles   and   other   

signs  of photo-aging. In porcine skin, vitamin E combination with ascorbic acid 

works synergistically, providing fourfold protection against UV-induced erythema. 

Niacinamide : 

The amide form of vitamin B3, niacinamide, inhibits melanosome transfer 

from melanocyte to keratinocyte. It also decreases collagen oxidation products and 

improves aging-induced yellowing or sallowness of skin. It has no activity against 

tyrosinase enzyme.(54) 

Novel Therapeutic Agents : 

Rucinol   serum,   a   derivative   of   resorcinol,   functions   via   tyrosinase 

enzyme inhibition.(55) Oligo-peptides are a new class of tyrosinase inhibitors. Octa-

peptides P16-18 were more effective than HQ, with minimal toxicity toward human 

skin.(56) 
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Lincomycin and linoleic acid are also substances that inhibit  melano-genesis 

by increasing the degradation of tyrosinase and increasing stratum corneum 

turnover.  

Lee et al. found that the  combination of lincomycin and linoleic acid with 

0.05% betamethasone valerate was found to be more effective than placebo, and the 

lincomycin group alone.(57) 

Combination Topical Therapies : 

The literature shows multiple variants of triple combination cream: 

Kligman’s formula (5% HQ, 0.1% tretinoin, and 0.1% dexamethasone), modified 

Kligman’s formula (4% HQ, 0.05% tretinoin, and 1% hydrocortisone acetate), and 

Pathak (2% HQ and 0.05–0.1% tretinoin) and Westerhof’s formula (4.7% N 

acetylcysteine, 2% HQ, and 0.1% triamcinolone acetonide).  

The  addition  of  tretinoin  to  hydroquinone  prevents  the  oxidation  of  HQ,  

ameliorates the side effects  of  topical  steroids  and  increases  pigment  elimination  

through de-squamation.  This combination  strongly  inhibits  the  production  of  

melanin without the destruction of melanocytes. 

Upto date, one of the most effective and widely used triple combination 

cream is 4% HQ, 0.05% tretinoin, and 0.01% fluocinolone acetonide.(58) 

 The fluocinolone based triple creams are considered safe up to 24 weeks, 

with a very low risk for skin atrophy. In an open label study by Grimes et al., the  a  

fore-mentioned  triple  combination  cream  improved  moderate  to  severe melasma  

at  12  weeks.  Once  patients  had  improved,  they  were  shifted  to maintenance 
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therapy at twice weekly dosing. However, this dosing led to a relapse, prompting  

resumption  of  daily  therapy.(59)   

Of   significance   is   that   the   use   of  a  fluorinated   steroid   (fluocinolone   

acetonide)  in this triple  combination  is contributory  to  its  safety,  in  contrast  to  

the  non-fluorinated  steroids (dexa-methasone, hydrocortisone, mometasone). 

Chan  et  al.  compared  the  efficacy  of  a  fixed  triple  combination  cream (4% 

HQ, 0.01% triamcinolone and 0.05% tretinoin) with 4% HQ for melasma. This triple  

combination  cream was  more  effective  than 4%  HQ monotherapy  in an Asian 

population, despite the high incidence of retinoid dermatitis in this group. Though  

erythema  was  a  frequently  noted  adverse  reaction,  none  were  severe enough  to  

prompt   discontinuation   of   the   study.   Even   with   a   corticosteroid  containing  

agent, patients had no reports of skin atrophy at the conclusion of the study.(60) 

Adverse effects include erythema, peeling, dryness, and local irritation.  

Hydroquinone 4% and hyaluronic acid 0.01% combination was found to be 

less  irritating  than  HQ  alone.  The  addition  of  glycolic  acid  10%  was  found  to  

accelerate desquamation and pigment dispersion, thereby accelerating skin 

lightening. Un-fortunately, many patients found this formula highly irritating. 

Javaheri et al. suggested the use of glycolic acid 10% lotion and 2% HQ.(61) 

MAINTENANCE : 

Melasma  is  easily  triggered  by  UV  light  exposure  and  thus  tends  to  be  

recurrent. Significant in the maintenance phase of melasma management is the 

diligent daily use of topical sunscreens, in addition to avoidance of UV exposure (by 

natural or artificial light).  
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Vazquez and Sanchez found that HQ therapy was more effective when 

sunscreen was added to the treatment regimen. Though most studies include 

sunscreens in both control and treatment groups, the authors feel that Vazquez and 

Sanchez’s  findings  can  be  extrapolated  to  infer  that  all  other  whitening  agents  are  

more effective when sunscreen is added.(62) 

 It must be noted, however, that the use of   a  broad   spectrum   sunscreen,   

while    important    in   the    management    and  maintenance  therapy  of  melasma,  

cannot in itself prevent relapse , and thus, maintenance topical regimens are 

required. The appropriate therapy should be dependent  on  the  patient’s  

compliance  and  the  severity  of  melasma  at  initial consult. 

There are limited studies on the ideal tapering regimen. In a randomized, 

blinded,  controlled  study,  Arellano  etal.  compared  a  tapering  regimen  (thrice 

weekly for the first months, then twice weekly for the second month, and then once 

weekly for the fourth month) versus a twice weekly regimen. Both groups were 

comparable; however, the twice weekly application postponed relapse for a greater 

period of time in severe melasma, while the tapering regimen was more effective for 

patients with moderate melasma. 

SYSTEMIC THERAPY : 

Tranexamic Acid (TA) : 

Tranexamic acid is a synthetic derivative of the amino acid lysine. It is being 

used especially in surgery, because of its antifibrolytic action.(63) 

As early as 1979, Nijor’s first study and report paved the way for more 

researches especially on its action on melasma. 
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Keratinocytes produce PA. Epidermal basal cells contain plasminogen 

molecules. Plasmin plays a role in the release of basic fibroblast growth factor, 

which is a potent growth factor for melanocytes. Wu et al reported that TA in animal 

models has been shown to prevent ultraviolet light-induced pigmentation by  

preventing   the   binding   of   plasminogen   to   keratinocytes   that   resulted   in   a  

decrease in the tyrosinase activity of melanocytes.(64) 

He further stated that research by Zhang et al showed that TA is able to 

inhibit melanogenesis by interfering with the catalytic reaction of tyrosinase. Sarkar 

et al showed that TA is able to decrease α-melanocyte-stimulating hormone that 

stimulates melanin synthesis.(65) 

TA was found effective in the treatment of melasma at a low dose of 250 mg 

twice a day for at least 3 months. Because of its anti-hemorrhagic property, it is not 

safe to use it for a long duration. Unwanted side effects can include venous 

thromboembolism,   myocardial   infarction,   cerebrovascular   accidents   and  

pulmonary embolism. 

Pycnogenol / Procyanidin : 

Pycnogenol is derived from the extract of the French maritime pine bark, 

Pinus pinaster. It contains 65–75% procyanidin as its main ingredient, also contains 

other phenolic compounds such as catechin, epicatechin, caffeic acid and ferulic 

acid. It was found to be more potent than vitamins C and E invitro, in its anti-

inflammatory and antioxidant properties.(66) 
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It has been demonstrated to protect against UV-induced erythema through 

mechanisms that inhibit the expression of nuclear factor (NF-kB). Ni et al in an 

open-label trial of 30 Chinese women with melasma taking oral Pycnogenol 25mg 

thrice daily for 30 days demonstrated an 80% response rate with no significant side 

effects observed. 

Procyanidin+vitamins A, C, E proved to be safe and well tolerated, with 

minimal adverse events. The combination contained 24mg of procyanidin and was 

taken  twice  daily  for  8  weeks.  No  serious  adverse  reaction  was  reported  in  the  

study.(67) 

Polypodium leucotomos (PL) : 

Polypodium   leucotomos   is   a   tropical   species   of   fern   that   contains 

polyphenols, which are potent inhibitors of reactive oxygen species with anti- 

inflammatory, antioxidant and photoprotective properties. PL inhibits matrix 

metalloproteinase-1-photoinduced membrane damage and reduces psoralen/UVA- 

induced phototoxicity.(68) 

A review by Nestor  et al quoted  a randomized,  placebo-controlled  

trial,which evaluated oral PL in 21 females (18–50 years) with epidermal melasma. 

PL was given twice daily (dose not stated) for a duration of 12 weeks in addition to 

daily  use  of  sunscreen. Outcome  measures  included  change  in  the  Melasma 

Quality of Life Scale, MASI score, clinical evaluation by the study investigator and 

photographic evaluation by an independent, blinded investigator. At the end of the  

study,   subjects   who   received   PL   had   significantly   decreased   mean   MASI  

scores  which  was  not  observed  in  the  placebo  group.  All   other  parameters 

improved.(69) 
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Glutathione (GSH) : 

Glutathione is a ubiquitous compound containing a biologically active 

sulfhydryl(SH) group found in our bodies. It is a tripeptide composed of glutamate, 

L-cysteine and glycine  that has been recognized to be the master anti-oxidant. As a 

skin lightening agent, several mechanisms  were proposed. These include: 

(1)  a shift  in  the  production  of  pheomelanin  over  eumelanin,   

(2)  the  effects  of glutathione on tyrosinase, and  

(3) the quenching of ROS and free radicals that influence tyrosinase            

activation. 

The first published study on glutathione as an oral whitening agent was by 

Arjinpathana et al in 2012. It was a randomized, double- blind,  placebo-controlled  

trial   involving   60   medical   students,   where   250mg  capsules  were  taken  twice  

daily on an empty stomach for 4 weeks.  

Changes in melanin indices and digital photographs comparing baseline and 

after  treatment  were   significant.   Limitations   of   the   study,   however,   were:   

plasma  glutathione levels were not measured, limited study period of only 4 weeks, 

and no follow-up on the participants  to determine  when the skin melanin  indices 

return to their baseline value.(70) 

Handog etal did an open-label, single-arm pilot study enrolling 34 patients, 

30 of whom completed the study. Subjects  were healthy women (aged 22–42) 

having Fitzpatrick skin types IV or V.  

Subjects received 500mg of GSH in the form of lozenges and were instructed 

to melt in their mouth (or side of buccal cavity) every morning for eight weeks. 
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Mucosal delivery avoids the first pass metabolism  and hence the dosage  is uniform.  

Complete  blood count  and liver profile tests were done before and after the study. 

Melanin indices were determined every 2 weeks. 

  Mexameter reading from both the sun exposed (mid sternum) and sun 

protected areas (extensor right wrist) were recorded. Global assessment scores were 

obtained at the end of the study.  

Statistical analysis revealed significant lowering of the melanin indices as 

early as 2 weeks, in both areas. Ninety percent of the subjects noted moderate degree 

of skin lightening while 3% had mild change.(71) 

Chemical  Peeling for Melasma  : 

Alpha Hydroxy Acids (AHA) 

Glycolic Acid Peels (GAP) : 

Glycolic acid, a derivative of sugar cane, is the most widely used alpha 

hydroxy acid. It has the smallest molecular weight of the AHAs and thus is able to 

penetrate the skin easily.  

Often used in concentrations of 20–70%, its absorption into the skin is 

dependent on its pH, concentration, and length of application time on the skin. It 

should be used in lower concentrations initially, gradually increasing the 

concentration in subsequent sessions with an interval of 2 weeks between treatments.  

Peel neutralization with sodium bicarbonate Jsolution is particularly 

important and should immediately follow the timed application of the peel. The 

longer the duration on the skin, the deeper the depth of the peel. Application of the 

GAP is associated with a mild stinging and/or a burning sensation.  
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To  counter  this  discomfort,  prefers  to  use  an  ice  cube  wiped  over  the  face  

followed by a peel neutralizer significantly alleviating any distress that the patient 

might be experiencing. Advising the patient in advance of the discomfort will also 

help them mentally prepare for this.  

The only adverse events observe with GAP were mild burning, erythema, 

desquamation  and transient hyper-pigmentation.(72) 

Lactic Acid Peel (LAP) : 

This is often called a “starter peel” because the lactic acid peel is the most 

gentle of all the chemical peels and usually results in few side effects.LAP derived 

from Sour milk.  

Lactic acid peels were found to be an effective and safe peeling agent in a 

study involving  20 Fitzpatrick  skin type IV patients  with melasma. Lactic acid 

peels (92%, pH3.5) were applied on the face once every 3 weeks.  

A maximum of six sessions resulted in marked improvement as seen in the 

MASI scores (56% decrease).(73)  

The only events verified were light and transient erythema and edema 

immediately after the procedure. 

Beta Hydroxy Acids (BHA) 

Salicylic Acid Peels (SAP) : 

SAP is beta hydroxy acid derived from willow bark. It has both Anti- 

inflammatory and antimicrobial effects. It has Lipophilic nature with a comedolytic 
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effect. End point of the peel, a white precipitate represents crystallization of the acid  

(pseudofrost).  Adverse events  are  a  stinging  sensation  on  application, erythema, 

dryness, excessive crusting and desquamation and salicylism. 

 It can be used in low concentrations of 1–2% in over the counter acne 

products or in higher concentration of 20–30% to produce a superficial chemical 

peel.  Its  efficacy  as  a  peeling  agent  has  been  demonstrated  in  darker  skin  patients  

treated with a series of 20–30%   SAP   for   acne   vulgaris,   

 post-inflammatory   hyperpigmentation   and melasma.  

Bari likewise documented its use in Fitzpatrick skin type IV and V patients, 

treated with a series of eight weekly sessions of 30% SAP. There was a 

35–63% improvement (p<0.05) in all facial dermatoses treated such as melasma, 

acne vulgaris, and post-inflammatory hyper-pigmentations without significant side 

effects.(74) 

In the treatment of melasma, SAP done once every 2 weeks using a 20–30% 

concentration . As a precautionary measure, start with a 20% SAP, left on the skin 

for  3min  to  test  the  patient’s  reaction  to  the  solution.  Frequently  a  stinging  or  

burning sensation is experienced during the peel, followed by skin dryness lasting 

for a few days. The discomfort lasts only for 1–2 min and can be eased with the use 

of a handheld fan and application of ice post peel. There is also more visible peeling 

as compared to a GAP. 
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Trichloroacetic Acid Peels (TCA) : 

The use of trichloroacetic acid (TCA) as a peeling agent was first described 

by German dermatologist P.G. Unna in 1882. 

Chemical Background : 

TCA  occurs  naturally  as a colorless  crystal  and  is easily  formulated  by 

mixture with distilled water. TCA is stable under normal conditions with a melting 

point of 54°C. It is not light sensitive. However, it is hygroscopic so the crystals 

should be stored in a closed container to limit its absorption of water. Once mixed, 

TCA has a shelf life of at least 2 years. 

Chemical Formulations : 

TCA  concentrations  are  correctly  formulated  using  a  weight-in-volume 

(W/V) method. Simply stated a 15% TCA solution is made by adding 15g of TCA 

with enough water to make 100 mL solution. This should not be mistaken by adding  

15 g to 100  mL  of water  thus yielding  a weaker  concentration.   

Other methods including a weight-in-weight formulation, used in topical 

ointments  and  creams,  is  not  accurate.  Also,  dilution  of  existing  TCA  with  water  

should not be employed as the resulting concentration is higher than one would 

expect. 

Indications : 

The use of TCA as a peeling agent has a wide variety of applications 

depending on the concentration used. The most important principal in determining 

response to a peeling agent is accurately assessing the depth of the condition for 

which treatment is intended. 
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This  principal  applies  to  the  depth  of  skin  growths,  pigmentation,  and 

degree of wrinkling. Superficial conditions such as epidermal melasma and actinic 

keratoses  are  readily  treated  with  chemical  peeling  and  may  only  require  a 

superficial peeling agent, whereas deeper conditions such as dermal melasma and 

severe wrinkling  may prove difficult if not impossible  to treat despite  using a 

deeper peeling agent.  As a general rule a higher concentration  TCA results in 

deeper penetration yielding a more thorough and longer lasting treatment; this of 

course must be balanced with the lengthened downtime associated with a deeper 

peel. Multiple superficial chemical peels generally do not equal the efficacy of a 

single medium-depth peel. 

Still, not all conditions need to be treated with a deeper chemical peel as 

consideration must be given to what type of condition is being treated and most 

importantly what the patient’s goals and tolerance are for the pre-scribed peel. 

Epidermal growths such as actinic keratosis, lentigines, or thin seborrheic 

keratoses can all be treated effectively with 25–35% TCA peels. Thicker epidermal 

growths or growths involving the dermis will be more resistant to treatment such as 

hypertrophic actinic keratoses and thicker seborrheic keratoses and may even be 

resistant to a medium-depth peel. Resistant lesions many times are best treated with 

a  combination  of  a  medium-depth  chemical  peel  and  other  modalities  such  as  

manual dermasanding or CO2 laser. 

Mild to moderate photoaging can be effectively treated with TCA peels. Mild 

photoaging  as  defined  by  the  Glogau  classification  as  type  1  include  mild 

pigmentary alterations and minimal wrinkles. Often a superficial TCA peel 10–25% 
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will be all that is necessary to make improvements with mild photoaging; this is 

especially true if multiple superficial peels are employed at regular intervals of 3–6 

weeks. 

Moderate photoaging defined by Glogau as type II improves minimally with 

a superficial chemical peel, but can be improved with a deeper peel such as a 

medium-depth peel. This is truer for the pigmentary changes versus the wrinkles. 

While some pigmentary improvements can be made with a medium-depth peel in the 

advanced aging seen in Glogau types III and IV, often these individuals require a 

deeper  peel  (phenol),  laser  resurfacing,  or  a  face  lift  to  deal  with  the  profound  

winkling encountered. 

Pigmentary dyschromias can be effectively treated with chemical peeling. 

This can include ephelides, epidermal melasma, lentigines, and epidermal 

hyperpigmentation.  

Many times repetitive superficial peels are sufficient to deal with these 

conditions; however, single medium-depth peels are an important tool to utilize,  

particularly  if  there  is  a  deeper  pigmentary  component.  Often  times  a Wood’s 

lamp can prove invaluable in assessing pigmentary levels as epidermal pigmentation 

is accentuated.  

The deeper the pigment extends into the dermis the more the effectiveness of 

chemical peeling diminishes. Other treatment modalities including Q switched 

Nd:YAG or Alexandrite lasers might prove more useful in conditions where pigment 

is below the papillary dermis. 
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A challenge in treating post-inflammatory hyperpigmentation is taking care 

in not being too aggressive with a peeling regimen. A medium-depth peel may 

produce more inflammation and a resultant worsening of hyperpigmentation in 

susceptible  individuals.  This is especially  true in patients with Fitzpatrick  skin 

types III–VI. It is better to start out with multiple superficial chemical peels in 

combination with bleaching agents before proceeding too soon to a medium-depth 

chemical peel. 

The use of high-strength TCA (65–100%) for acne scarring has proven to be 

an exciting new application of TCA. In this technique chemical reconstruction of 

skin scars (CROSS technique) showed significant improvement. Specifically high- 

concentration TCA is focally applied to depressed or ice-pick scars and pressed hard 

with the wooden end of a cotton tip applicator. This induces a localized scar to 

occur, which over time effaces the depressed scar. Typically this requires five or six 

courses of treatment spread out over intervals of weeks to months. 

Peeling Preparation : 

Proper skin preparation prior to TCA peels is not only a critical component 

of the peeling process, but is also important in avoiding post-peel complications such 

as post-inflammatory hyperpigmentation. The following adjunctive agents should 

ideally be started 6 weeks prior to peeling. It is important for patients to fully 

understand the role of these agents for priming of the skin: 

 • Broad spectrum UVA and UVB sunscreens 

 • Tretinoin 0.05–0.1%, which is the most critical component of this 

regimen as it results in decreased stratum corneum thickness, 
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increases the kinetics of epidermal turnover, and decreases 

corneocyte adhesion. 

 • Exfoliants such as glycolic acid or lactic acid result in decreased 

corneocyte adhesion and stimulate epidermal growth by disrupting 

the stratum corneum. 

 • Bleaching products such as hydroquinone 4–8% are particularly 

useful in patients with dyschromias and in patients with Fitzpatrick 

skin types III–VI . 

Peeling Technique : 

As  with  any  other  chemical  peeling  procedure,  the  art  and  science  of  TCA  

chemical peels is dependent on the proper peeling technique. TCA is a versatile 

peeling agent, and depending on its concentration can be used for superficial, 

medium, or deep chemical peels. However, the cleaning and peeling technique is 

essentially the same for each depth. 

The patient should be comfortably positioned with the head at a 30–45° 

angle. A topical anesthetic such as 4% lidocaine may be used prior to application of 

the TCA to reduce patient discomfort with burning and stinging. 

Prior to the application of TCA, a thorough cleaning is of vital importance 

for defatting the skin to allow for even penetration of the peeling solution. The skin 

is first cleaned with antiseptic lotion. Subsequently either acetone or alcohol is used 

to remove the residual oils and scale until the skin feels dry. 
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After thorough cleaning, TCA is applied, using either two to four cotton- 

tipped applicators or folded 2 × 2 gauze in a predetermined sequential manner, 

starting  from the  forehead,  to  temples,  cheeks,  lips,  and  finally  to  the  eyelids.  It  is  

imperative that following application to each area, the physician observes not only 

the degree of frosting, but also the duration to this reaction before proceeding to the 

next area. If the desired level of frosting is not reached within 2–3 min, an additional 

application of the agent should be performed.  

Care must be taken not to overcoat  TCA  as  each  application  will  result  

in  greater  depth  of  penetration. Patients experience a burning sensation, 

particularly with the higher concentrations of TCA. 

If a Jessner’s 35% TCA peel (Monheit) is performed, Jessner’s solution is 

applied first prior to the TCA in an even sequential fashion from the forehead to the 

rest of the face, waiting 2–3 min to allow for penetration and assessment of frost.  

Typically this will produce a level 1 frost erythema with faint reticulate 

whitening.  An additional  one  or  two coats  of  Jessner’s  may be  applied  if  a  level  1  

frost  is  not  obtained.   

Patience  must  be  practiced  before  proceeding  to  the application of TCA, 

as the physician might perform a more aggressive peel than intended if they had 

waited the proper time to evaluate the degree of frosting produced by the application 

of the chemical. 

Always be mindful of this lag effect. As noted previously, TCA results in 

keratocoagulation or protein denaturation which is manifested by frosting of the 

skin. 
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 As the extent of frosting appears to correlate with the depth of penetration 

of TCA, the following  classification  can be used as a general guideline  for TCA 

peels.  It  is  imperative  to  keep  in  mind  however,  that  the  results  are  dependent  on  

multiple factors including type / thickness of skin, priming of skin and technique of 

application of the TCA: 

• Level 1: 

Erythema  with  blotchy  or  wispy  areas  of  white  frosting.  This indicates 

a superficial epidermal peel as can be achieved with TCA concentrations <30%. This 

peel will result in light flaking lasting 2–4 days. 

• Level 2: 

White frosting with areas of erythema showing through. This level of peel is 

indicative of a full-thickness epidermal peel to the papillary dermis and can be 

achieved with TCA concentration of  >30%. This peel will result in full exfoliation 

of the epidermis. 

• Level 3: 

Solid    white    frosting    with    no    erythema.    This    is    indicative    of  

penetration of TCA through the papillary dermis and can also be achieved with TCA 

concentrations >30%, depending on the number of applications. 

TCA in concentrations of 10–25% can be used safely for superficial depth 

peels and in concentrations >30% can be used for medium-depth peels. However, 

multiple coats of even the lower concentrations of TCA can result in a deeper 

penetration of this agent, thus essentially resulting in a medium-depth peel. In 
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general, use of TCA in concentrations >40% is not recommended as it results in 

uneven  depth  of  penetration  and  a  greater  risk  of  scarring  and  pigmentary 

dyschromias. 

Several areas of the face require particular  consideration.  Care must be 

taken in the periorbital area to prevent any excess TCA solution from rolling into the 

eye, and as such TCA should not be applied to the upper eyelid.  

If tearing occurs, this can be gently wicked using a cotton-tipped applicator. 

With areas of deeper rhytides such as in the perioral area, the wrinkled skin should 

be stretched and the TCA applied over the folds.  

In addition, TCA should be applied evenly over the lip skin to the 

vermillion. Once the desired frost is achieved, the skin can be rinsed off with water, 

or cooled down with cool wet compresses which are applied  to  the  skin.   

The   wet   compresses   can   provide   a   welcome   relief   to  the  burning  

induced by the peel. Unlike glycolic peels the water does not neutralize the peel, as 

the frosting indicates the end-point of the reaction; rather, it dilutes any excess TCA. 

The compresses can be repeated several times until the burning sensation has 

subsided. 

Subsequently, a layer of ointment such as plain petrolatum or Aquaphor is 

applied and post-peel instructions and what to expect are reviewed with the patient 

prior to discharge to home. 
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Post-peeling Care : 

Patients should be counselled with the typical phases of wound healing post 

peeling. With superficial TCA peels, there may be mild to moderate erythema with 

fine flaking of the skin, lasting up to 4 days. Some patients may experience mild 

edema as well.  

With medium-depth TCA peels, patients should be advised that the peeled 

skin will feel and look tight. Preexisting pigmented lesions will darken considerably  

and  appear  grayish  to  brown.   

There  is  also  a  varying  degree  of erythema and edema. Edema may last 

several days (peaks at 48 hrs) and patients should elevate their head while sleeping. 

Frank desquamation typically begins by the  third  day  and  is  accompanied  by  

serous  exudation.  Re-epithelialization  is usually complete by the 7th  to 10th  day, at 

which time the skin appears pink. 

Following the chemical peel, patients are advised to wash their skin gently 

twice daily with a mild non-detergent  cleanser.  Acetic acid soaks (0.25%, one 

table-spoon of white vinegar in one pint of warm water) are performed up to four 

times per day and have antiseptic as well as debriding properties.  

In addition, a bland emollient such as plain petrolatum is applied to prevent 

dryness of skin and formation of crust. The patient must be advised not to vigorously 

rub their skin or pick at the desquamating skin, as this can lead to scarring. 

If patients complain of pruritus and are at risk for scratching, a mild topical 

steroid such as 1% hydrocortisone can be recommended. Once re-epithelialization is  
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complete,   patients   can   use   a   moisturizing   cream   instead   of   the   occlusive  

emollient.  

Long-term care following TCA peels is essentially the same as pre-peel 

priming  regimen  and  includes  use  of  broad-spectrum  sunscreens,  bleaching 

creams, tretinoin or vitamin C, in combination with an exfoliating agent such as 

alpha-hydroxy acid.  

Patients should be advised that the post-peel regimen is necessary to 

maintain the benefits gained from the peel. Although superficial TCA peels can be 

repeated every 4–6 weeks, medium-depth chemical peels should not be repeated for 

a period of 6 months, until the phases of healing are completed. 

Complications : 

It is of paramount importance that the dermatologic surgeon be familiar with 

the complications of TCA peels. These include infections (bacterial, viral, fungal), 

pigmentary   changes,   prolonged   erythema,   milia,   acne,   textural   changes,   and  

scarring. Bacterial infections include Pseudomonas, Staphylococcus or 

Streptococcus. 

In general, prophylaxis with antibiotics is not indicated and strict adherence 

to wound care instructions will prevent this untoward complication.  In patients with 

a history of Herpes labialis, even if remote, prophylaxis with antiviral agent is 

necessary.  

Scarring is a rare, yet feared, complication of medium depth chemical peels. 

Although the etiology of scarring is unknown, factors which are contributory include 
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poor wound care, infections, uneven peeling depth, mechanical injury, and previous 

history of ablative procedures.  

Localized areas of prolonged erythema, particularly on the angle of the jaw, 

can be indicative of incipient scarring. Proper attention to risk factor, use of mild 

topical steroids for localized areas of erythema, and proper wound care and infection 

prophylaxis can minimize the risk of scarring.  

If scarring is imminent, use of higher-strength steroids (class I to II), silicone 

gel and/or sheaths, and pulsed-dye lasers may be beneficial. Prolonged erythema 

may be secondary to underlying rosacea, eczema or use of tretinoin.  

Use of a mild topical steroid such as 2.5% hydrocortisone lotion is likely 

beneficial. Milia formation is most likely due to over occlusion and can be 

minimized with the use of less occlusive emollients after re-epithelialization. As 

noted previously, use of sunscreens,  bleaching  agents  and  tretinoin  can  minimize  

pigmentary  changes which can develop post peeling. 

Advantages/Disadvantages of TCA Peels : 

TCA peels confer several advantages  for both the patient and physician. 

TCA is an inexpensive solution that can be easily prepared, is stable and has a long 

shelf life.  

TCA, as opposed to peels such as Baker’s phenol, does not have any 

systemic toxicity. In addition, as noted previously, it is a versatile agent that can be 

used for superficial, medium and deep chemical peeling.  
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The frosting reaction can be utilized as a reliable indicator for the depth of 

the chemical peel, making this a safe agent in the hands of the experienced 

dermatologist. However, TCA in concentrations >40% has an unreliable penetration 

depth and can result in scarring. 

TCA Peel in Melasma: 

Considered the gold standard of chemical peels, TCA is well researched, 

stable and easy to prepare and has no systemic toxicity. It is considered the most 

versatile  of the  peeling  agents  and  can  be used  alone  or in  combination  with 

glycolic acid or Jessner’s solution to produce a medium-depth peel. TCA is a coat- 

dependent peel and the operator has to carefully observe the skin for the frost which 

may be seen as only a wisp in brown skin patients. At times, erythema is seen, but 

frosting is not observed. Thus relying on the number of coats is more important than 

waiting for the frost. It is best to wait for a coat to sufficiently dry and observe for 

the color changes on the skin before applying another coat. The more coats, the 

deeper the peel.  

Consequently, multiple coats of a 15% TCA can mimic the results of one to 

two  coats  of  35%  TCA75. Thus, it is prudent to use only TCA 10–30%  in the 

management of melasma in brown-skinned patients and start off with 1–3 coats. 

JESSNER’S SOLUTION : 

Classic   Jessner’s   solution   has   14%  resorcinol,   14%  lactic   acid   and   

14% salicylic acid. Modified Jessner’s Solution has 17% lactic acid, 17% salicylic 

acid and 8% citric acid. It has keratolytic action.  
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Adverse effects are moderate burning sensation, peeling, and PIH. Jessner’s 

solution, like TCA, is coat-dependent. Increasing the number of coats will increase 

the depth of penetration as well  as the skin  reaction.  For  melasma,  serial   peels  

done  once  every  2–3  weeks  can  be utilized. 

TRETINOIN PEEL: 

Tretinoin promotes the rapid loss of pigment through epidermopoiesis and 

increased epidermal turnover decreases the contact time between keratinocytes and 

melanocytes.  

On application, the tretinoin  peel leaves a yellowish discoloration on the 

skin. No neutralization needed. It should be left on the skin for 4–5 hrs before 

washing. Adverse effects are erythema and peeling. 

Laser and Light Therapies : 

LASER (an acronym; Light Amplification by Stimulated Emission of 

Radiation) gives an insight to its creation. Laser is emission of a radiation which is 

stimulated, and light amplifies it further. 

Laser and light therapy represent an alternative third-line approach to treat 

melasma and may be particularly beneficial for patients with melasma that is 

refractory to topical therapy or chemical peel regimens, or when a patient wishes for 

an accelerated pace of improvement. Analogous to chemical peels, these modalities 

accelerate the removal of pathways for melanin but do not target the melanin 

production itself. 
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Intense pulsed light 

IPL therapy uses a flash lamp light source that emits noncoherent light with 

wavelengths between 515 nm and 1200 nm. Filter sets allow for the targeting of 

selective chromophores (melanin vs. hemoglobin) and has been used to treat various 

pigmentary disorders.  

IPL therapy appears to give modest improvement in patients with melasma 

that is refractory to topical therapy alone but have a modest recurrence rate unless an 

aggressive topical therapy is maintained at least 6 to 12 months post-treatment. IPL 

therapy is best suited to treat patients with Fitzpatrick skin types 1 to 3 because use 

with  patients  who have  a  darker  skin  type  carries  an  elevated  risk  to  target  normal  

endogenous skin pigment.  

Patients with epidermal melasma may respond more favorably to IPL 

therapy compared with those with mixed or dermal melasma. 

Combination of Laser Toning and IPL 

“Laser toning” with Q-switched Nd:YAG 1064-nm laser combined with IPL 

for the treatment of melasma has been reported to enhance the efficaciousness of the 

two individual procedures. Skin toning with the QS Nd:YAG laser targets deeper 

pigment, while IPL targets a wide range of superficial cutaneous structures. 

Picosecond lasers  

Recent innovations in laser design have introduced a new class of lasers that 

generate picosecond-domain pulses. Shorter laser pulse durations result in pigment 

fragmentation that is more a result of photoacoustic than photothermal effects. 
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Therefore, it may be more efficient at pigment removal without inducing thermal 

damage to surrounding tissue. 

This thermal damage seems to be the greatest drawback of conventional  

Q-switched laser treatment for patients with melasma and likely the cause of 

the high PIH rates after treatment. 

Picosecond lasers are currently available with laser outputs of 532 nm, 

755nm, and 1064 nm.  More recently, fractionated picosecond handpieces have been 

developed for the purpose of resurfacing and rejuvenation.  

Only a few clinical studies have been completed with these new devices and 

thus far, no results with regard to melasma have been reported.  

Due to the potential of picosecond lasers to work via photoacoustic 

mechanisms, they may present a new treatment modality that is suitable for patients 

with melasma. 

Pulsed Dye and Copper Bromide Lasers 

The vascular lasers were used to treat melasma with variable results. There 

are  not  enough  good  scientific  reports  to  confirm  the  role  of  vascular  laser  and  

copper bromide lasers for the treatment of melasma at present.  

Nd-YAG Lasers: 

Q-Switched laser have output in nanosec range with high peak power. “Q” 

stands for quality factor of a resonant circuit. Switching “Q” means varying the 

circuit quality to store the energy or let it out. 
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Mechanism of action of Q-Switch lasers: 

Q switching is a method for obtaining energetic pulses from lasers by 

modulating the intracavity losses. It is a technique for obtaining energetic short (but 

not ultra short) pulses from a laser by modulating the intracavity losses, the so-called 

the Q factor of the laser resonator. The technique is mainly applied for the generation 

of nanosecond pulses of high energy and peak power with solid-state bulk lasers. 

These giant pulses are responsible for the unique laser-tissue interaction that is seen 

with QS lasers. 

Q-switched lasers work on the principle of selective photothermolysis and 

also produce an additional photoacoustic effect producing shock waves that cause 

explosion of target. Very high energy, to the tune of 300 megawatts, is delivered in a 

very short period of time (5–100 ns) which leads to rapid thermal expansion. This 

produces shock waves that rupture the targets such as melanosomes and ink 

particles. 

The ruptured fragments are cleared by tissue macrophages either to the 

lymphatic channels or to the regional lymph nodes. Some fragments may be 

eliminated trans-epidermally. To be selective, the pulse duration of the laser should 

match the thermal relaxation time (TRT) of the target. The estimated TRT of 

epidermis is 1–10 ms and the TRT of tattoo ink particles is 0.1–10 ns, although some 

newer estimates are in the range of 10–100 picoseconds. The size of the tattoo ink 

particles is about 10–100 nm and is generally placed at a depth of 1.1–2.9 mm. Laser 

tissue interaction produces intracellular steam and vacuole formation, which leads to 

immediate whitening. An audible popping sound is heard during the procedure due 

to the photo-acoustic effect. 

  



54 

INDICATIONS: 

Epidermal lesions:  

· CALM 

· Lentigines 

· Freckles 

· Solar lentigo 

· Nevus spilus  

· Pigmented seborrheic keratosis 

· DPN 

· Melasma 

Dermal lesions:  

· Nevus of Ota 

· Melsma 

· blue nevus 

· Hori’s nevus (acquired bilateral nevus of Ota-like macules) 

· Tattoos—amateur, professional, cosmetic, medicinal and traumatic 

Epidermal-dermal lesions:  

· Postinflammatory hyperpigmentation 

· nevus spilus 

· periorbital pigmentation 

· perioral pigmentation 

· acquired melanocytic nevi (moles) 

· melasma  

· Becker’s nevus 
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Contraindications : 

Absolute: 

· Associated photoaggravated skin diseases and medical illness, for 

example, SLE. 

· Treatment area with active cutaneous infections, for example, herpes 

labialis, staphylococcal infections. 

· Unstable vitiligo and psoriasis for risk of koebnerization of treated 

area. 

· Tattoo granuloma. 

· Allergic reactions 

Relative: 

o Keloid and keloidal tendencies. 

o Patient on isotretinoin. 

o History of herpes simplex/history of herpes for increased risk of 

reactivation: This risk should be seriously considered prior to 

performing the procedure. If the treating physician decides to perform 

the procedure, the risk and benefit should be explained to the patient 

and the procedure should be performed after proper informed consent 

and only after a course of acyclovir. 

o Patient who is not cooperative or has unrealistic expectation 
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AIM OF THE STUDY 

The aim of  the  study  is  to  compare  the  therapeutic  efficacy  of  Q switched  

Nd-YAG laser versus 15% TCA peel in the treatment of melasma. 
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MATERIALS AND METHODS 

Design of the study 

Randomized , open, prospective, comparative study conducted in melasma 

patients attending in the dermatology OPD in the Department of dermatology, 

Chengalpattu Medical College Hospital, Chengalpattu over a period of 1 year. 

Period of study 

The period of study was conducted from June 2016 to May 2017 (1 year). 

Institutional ethical committee approval was obtained prior to conduct of the study.  

Patient selection 

50 patients in the age group more than 18 years were enrolled in the study. 

Group 1 :  Melasma Patients treated with 15% TCA Peel 

Group 2 :  Melasma patients treated with lowfluence Q switched Nd-yag 

laser 

· Number of patients in group 1= 25 

· Number of patients in group 2 = 25 

Inclusion criteria :  

1. Patients with age group 18 years and above of either sex are included  

2.  Patients who had not received any prior treatment are included.  

3. However, those who had received any kind of topical treatment for 

melasma are included after a wash out period of 6 weeks. 
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Exclusion criteria : 

1. Patients with age group below18 years. 

2. Patient's on oral contraceptives 

3.  Patient's on hormone replacement therapy 

4. Pregnant  women  

5. Lactating women 

6. Patients with any systemic or endocrinological illness  

7. Hypersensitivity to the chemical peel / lasers  

8. Patients with active Herpes simplex infections. 

9. Patient on irregular followup. 

During the initial visit, patients demographic details including the name, age 

sex, address, outpatient number were recorded. 

A detailed clinical history was taken in all patients which includes the 

following 

1. Time of onset of disease 

2. Duration of the disease 

3. History of photosensitivity 

4. History of drug intake 

5. History of endocrionolgy disorder 

6. Menstrual history 

7. Occupational history 

8. History of allergic disorder 

9. Contraceptional history 

10. Family history were recorded. 
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All patients were examined in good light. A detailed dermatological 

assessment of the disease was carried out which includes number, site of 

invovement, extent, colour, surface, distribution, clinical type such as centrofascial, 

malar, mandibular types were noted. Morpholophical type of melasmasuch as 

epidermal, dermal, mixed type was assessd by woods lamp examination. Fitzpatrick 

skin type were noted in all patients. 

Relevant hematological and biochemical investigations like complete blood 

count, random blood sugar, blood urea, serum creatinine, liver function tests, 

peripheral smear, urine analysis, thyroid profile were carried out in all patients. 

General and systemic examinations were carried out in all patients.  

Estimation of percentange of surface area that is affected by melasma was 

carried out by using MASI score. 

There are three components used in the MASI system and they are: area (A) 

of involvement, darkness (D) and homogeneity (H). 

MASI total score   =  0:3×A (forehead)×(D+H) (forehead) + 

 0:3×A (left malar)×(D+H) (left malar) + 

 0:3×A (right malar)×(D+H) (right malar) + 

 0:1×A (chin)×(D+H) (chin) 

Treatment expectations were formulated in discussions with the patient.  

The following points were explained to the patients.  

1.  How the treatment works.  

2.  The potential for adverse effects and care to be taken to avoid them. 
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 3.  The length of time before results will be noticed. 

 4.  Post treatment care. 

Written consent was obtained from each patient after giving them the above 

information. 

Initial photograph of the patients were taken before commencement of 

treatment  and  at  each  follow  up  and  at  the  end  of  treatment.  Patient  was  then  

randomly allocated into two groups 1 and 2 by means of sequentially numbered list. 

Patients in group 1 were treated with 15% TCA and in group 2 were treated with low 

influence Q switched Nd-YAG laser. 

Treatment Schedule: 

Group 1 :  Melasma Patients treated with 15% TCA Peel 

Priming of the skin should be done in all patients by physical sunscreen 

before the peel. 

All patients selected for chemical peel must be asked to come  

a.  Without any makeup  

b.  after 2 weeks of using the priming agent.  

On arrival to the clinic, the patient must remove contact lens if used  

Wash all the makeup with soap and water.  

Wear loose cloths.  

The skin should be degreased with cleansing agent such as alcohol, acetone 

or another agent.  
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Ask the patient to lie down for facial chemical peel at an angle of 45 degree 

to prevent pooling of the chemical into the eyes during procedure. Put cotton plugs 

into the ears. Apply petrolatum to the sensitive areas. Put cap on head covering the 

hair. Eyes closed throughout the procedure. Syringe filled with normal saline in case 

of accidental spilling into eyes.  

The cotton tipped applicator is tipped in chemical. Eyes closed and peel 

applied with smooth strokes unit wise and sequentially starting with a) forehead b) 

right cheek c) left cheek d) chin e) nasal bridge, nose, perioral area f) upper and 

lower  eyelids  (  least  sensitive  to  most  sensitive  area)  .  First  peel  is  done  with  15% 

TCA peel applied for 1 min. Contact time is 2 and 3 min in the second and third 

sessions, respectively.  

The peel is neutralized with water after the desired contact time or 

frosting/till erythema which ever is earlier. Sunscreen is advised after the peel. This 

procedure was repeated every two weeks for 6 times and the patients were followed 

every fortnight. During each visit any side effect attributed to the peel was recorded.  

Group 2: Melasma patients treated with Q switched Nd-yag laser 

Patients were advised to avoid sun exposure from two weeks prior to the 

date of treatment and a physical sun screen was prescribed after the procedure. After 

getting consent from the patients, facial skin was cleansed with cleansing agents. 

The melasma to be treated were identified and marked with markers. 

1064-nm QSNYL is administered at parameters 6-8 mm SS, 10 Hz,         

0.5-1J/ cm 2, 10 passes at once in three weeks for a total of 12 weeks. Treatment is 
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performed with the hand piece held perpendicular to skin surface with minimum 

overlap. The entire lesion is covered in a single pass.  

All person in the laser room must wear appropriate eye protection glasses 

during  the  treatment.  Increment  of  0.1  J/  3  weeks  is  done  till  energy  fluency  of  1  

J/cm 2 is attained and is continued at 1 J/cm2 till 12 th week. The treatment was given 

for four sittings at a gap of 3 weeks.  

Passes are stopped in case of immediate lightening or mild erythema of 

skin.ice cubes were applied after the procedure. Sun screen were applied and advised 

to strict sun protection in day time.  

Digital photographs were taken before each treatment session and were 

maintained. Based on the clinical assessment and photographs, improvements were 

graded. patient was asked to report to the physician if any adverse reaction occurs. 

Assessment of therapy: 

Treatment efficacy parameters 

1. MASI (Melasma area scoring index) 

2. Physician global assessment 

3. Patient global assessment 

Evaluation of results of the Fifty patients who completed the study is made 

on visual inspection and by comparing serial photographs taken at inclusion and 

after every laser/chemical peel session.  

Response to treatment in terms of reduction in area of pigmentation, 

intensity of pigment is performed using MASI score . MASI I (at baseline), MASI II 
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(after 6 weeks), MASI III (after 12 weeks) and MASI IV (after 12 weeks follow up) 

is evaluated for all patients. 

Physician global assessment 

Score improvement in percentage 

0 - Worsening of hyperpigmentation 

1- No change 

2- <25% improvement 

3- 26-50% improvement 

4- 51- 75% improvement 

5- >75%  improvement 

The subjective satisfaction of the patient is assessed by patients global 

assessment on the response to the treatment as perceived by the patient with or 

without comparison to previous treatment if any. Patients global assessment was 

assessed in a 5 point scale at the end of 24th weeks. 

Patient global assessment 

0  - worse 

1 - No change 

2 -  Mild change 

3 -  Moderate change 

4 - Good  

5 -  Remarkable change 
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SYNOPSIS OF ANALYSIS 

The primary efficacy parameter, MASI was assessed at baseline, 6th week, 

12th week, 24th week. The secondary efficacy parameters, 1. Physician global 

assessment and  2. Patient global assessment were evaluated at the end of 24th week. 

· Group – 1- 15% TCA therapy 

· Group – 2 – Nd-YAG laser therapy 

· Number of patients in group 1= 25 

· Number of patients in group 2 = 25 

All the baseline and demographic analysis were done for 25 patients of each 

group.  The  MASI  score,  difference  reduction  were  done  in  all  patients.  The  

effectiveness of therapy within the same groups were analysed using one way 

ANOVA & tukeys test. 

The difference reduction of  MASI 1 (Baseline) with last follow up MASI 

IV (24th weeks) were determined. The difference of test groups 1 & 2 were analysed 

using students ‘t’ test. 

The MASI initial with all respective follow ups of each groups were 

analysed separately. The mean difference reduction were obtained using tukeys test. 

Using ANOVA (analysis of variance), the difference in reduction between MASI 

initial and final follow up were analysed.  

The  statistical  analysis  were  obtained  with  the  assumption  of  α =  level  of  

significance = 95% confidence level. So p < 0.05 is the cutoff value for statistical 

significance. 
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Statistics used : 

1. ‘t’ test 

2. Paired ‘t’ test 

3. Chi square test 

4. ANOVA 

5. Tukeys test 

Software used : 

SPSS (version 17). 
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OBSERVATION  AND RESULTS 

AGE DISTRIBUTION 

TABLE 1- MEAN AGE DISTRIBUTION 

  Group N Mean SD t P 

Age 
15% TCA 25 31.72 7.033 

1.409 
 

0.165 Nd-YAG 25 29.2 5.523 
 

Table1. Shows  mean age distribution of patients treated with 15% TCA and 

Nd-YAG laser. Age distribution in both the groups were in the range of 18 to 50 

years. In this study mean age of 15 % TCA group 1 was 31 years and Nd-yag laser 

group 2 was 29 years. In the above table, age distribution between the two groups of 

treatment , t = 1.409, p = 0.165. There is no significance difference between the age 

distributions in both the groups. 

 

 

 

 

 

 



67 

0

2

4

6

8

10

12

14

16

18

18 to 25 yrs 26 to 35 yrs 36 to 45 yrs 45 to 50 yrs

nu
m

be
r o

f p
at

ie
nt

s

Age 

CHART 1 SHOWING AGE DISTRIBUTION

15% TCA

Nd-YAG
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TABLE 2- SEXWISE DISTRIBUTION 

Sex 15%TCA Nd-YAG Total 

Male 1 1 2 (4%) 

Female 24 24 48 (96%) 

Total 25 25 50 
 

Table  2.  Show  the  sex  distribution  of  patients  treated  with  15%  TCA  and  

Nd-YAG  laser.  In  each  group,  out  of  25  patients  only  one  patient  was  male,  

remaining 24 were females. 
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TABLE 3 - OCCUPATION WISE DISTRIBUTION 

Occupation 15%TCA Nd-YAG Total Chi sq P 

Student 0 3 3 

4.59 0.2 

House wife 16 11 27 

Teacher, Clerk 2 4 6 

Farmer 7 7 14 

Total 25 25 50 
 

Table 3. Shows occupational wise distribution of patients treated with 15% 

TCA and Nd-YAG. In both the groups, maximum number of patients were 

housewife followed by farmer by occupation. In the above table, occupational wise 

distribution between two groups of treatment x2
=   4.59, p = 0.2. Hence it is not 

statistically significant. 

CHART - 4 SHOWING OCCUPATION WISE DISTRIBUTION 
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TABLE 4 – MELASMA CLINICAL TYPE WITH ITS PATIENTS 

DISTRIBUTION 

Melasma Clinical Type 15%TCA Nd-YAG Total Chi sq P 

Centrofacial 17 15 32 (64%) 

0.38 0.8 
Malar 7 9 16(32%) 

Mandibular 1 1 2 (4%) 

Total 25 25 50 
 

Table 4. Shows the distribution of clinical type of melasma patients. In both 

groups, centrofacial type was commonest (64% of total patients), followed by malar 

type (32%) and mandibular (4%). In the above table, distribution of melasma clinical 

types between the two groups of treatment, x2 = 0.38, p= 0.8. Hence, it is not 

statistically significant. 

CHART - 5 SHOWING MELASMA CLINICAL TYPE WITH ITS PATIENTS 

DISTRIBUTION 
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TABLE 5 MELASMA MORPHOLOGICAL TYPES WITH ITS PATIENTS 

DISTRIBUTION 

Melasma Morphological 
Type 

15%TCA Nd-YAG Total Chi sq P 

Epidermal 10 9 19 (38%) 

0.085 0.7 Dermal/mixed 15 16 31(62%) 

Total 25 25 50 
 

Table5.  Shows  distribution  of   morphological  types  of  melasma  patients,  

treated with 15% TCA and Nd-YAG laser. In both the groups, maximum number of 

patients had dermal/mixed type (62% of total patients). In the above table, 

distribution of melasma morphological types between the two groups of treatment, 

x2 = 0.085, p= 0.7. Hence, it is not statistically significant.  

CHART - 6 SHOWING MELASMA MORPHOLOGICAL TYPES WITH ITS 

PATIENTS DISTRIBUTION 
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TABLE 6 FITZPATRICK SKIN TYPE IN MELASMA PATIENTS 

Fitzpatrick Skin Type 15%TCA Nd-YAG Total 

Type III 2 2 4 (8%) 

Type IV 7 7 14 (28%) 

Type V 16 16 32 (64%) 

Total 25 25 50 
  

Table 6.Shows the distribution of Fitzpatrick skin type in patients treated 

with 15% TCA and Nd-YAG laser. In both groups, 64% of patients were Fitzpatrick 

skin type V followed by 28% of patients were Fitzpatrick skin type IV. 

CHART - 7 SHOWING FITZPATRICK SKIN TYPE IN MELASMA 

PATIENTS 
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TABLE 7 - MEAN MASI DIFFERENCE IN 15% TCA 

Group 
One way 
ANOVA 

Mean SD F Sig. 

15%TCA 

Base 16.452 5.5457 

\
10.148 

0.0001 

6 weeks 14.244 5.7113 

12 weeks 10.139 4.5885 

24 weeks 9.783 4.372 

Total 12.654 5.7499 
 

Table7. Shows the mean values of difference between MASI at baseline 

(MASI I) and MASI in final follow up (MASI IV) were analysed by ANOVA 

(analysis of variance). The F test was used. The P value is 0.0001 (<0.05, 95% 

confidence interval). This clearly indicates that there exists a statistical significant. 

TABLE 8 - MULTIPLE COMPARISONS BETWEEN MEAN MASI 

DIFFERENCE IN PATIENTS TREATED WITH15% TCA - TUKEYS TEST 

Group (I) Weeks (J) Weeks Mean Difference (I-J) Std. Error Sig. 

15%TCA 

Base 6 weeks 2.208 1.439 0.421 

Base 12 weeks 6.3132* 1.439 0.0001 

Base 24 weeks 6.6692* 1.439 0.0001 
  

Table 8. Shows the distribution results of tukeys test in melasma patients 

treatment  with  15% TCA.  This  table  shows,  the  results  of  comparing  mean MASI  

difference between baseline to 6th weeks,  baseline  to  12th weeks, baseline to 24th 

weeks. Compared between baseline to 12th week and baseline to 24th week,  the  

reduction was statistically significant (p = 0.0001). 
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TABLE - 9 MEAN MASI DIFFERENCE IN ND-YAG LASER 

Group One way ANOVA Mean SD F Sig. 

Nd-YAG 

Base 16.091 5.4588 

6.869 0.0001 

6 weeks 12.824 3.9892 

12 weeks 10.484 4.0691 

24 weeks 11.64 4.7752 

Total 12.76 5.005 
 

Table 9. Shows the mean values of difference between MASI at baseline 

(MASI I) and MASI in final follow up (MASI IV) were analysed by ANOVA  

(analysis of variance). The F test was used. The P value is 0.0001 (<0.05, 95% 

confidence interval). This is statistically significant. 

TABLE -10. MULTIPLE COMPARISONS BETWEEN MEAN MASI 

DIFFERENCE IN PATIENTS TREATED WITH ND-YAG LASER -  

TUKEYS TEST 

Group (I) Weeks (J) Weeks Mean Difference (I-J) Std. Error Sig. 

Nd-YAG 

Base 6 weeks 3.2668 1.3044 0.066 

Base 12 weeks 5.6064* 1.3044 0.0001 

Base 24 weeks 4.4504* 1.3044 0.005 
 

Table10.  Shows  the  distribution  results  of  tukeys  test  in  melasma  patients  

treatment with Nd-YAG laser. This table shows, the results of comparing mean 

MASI difference between baseline to 6th weeks, baseline to 12th weeks, baseline to 

24th weeks. Compared between baseline to 12th week and baseline to 24th week, the 

reduction was statistically significant (p<0.05). 
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TABLE 11 – COMPARISON OF PERCENTAGE OF REDUCTION IN MEAN 

MASI BETWEEN TWO GROUPS 

Student t test Group N Mean SD t P 

% of reduction 
15% TCA 25 41.92% 12.69% 

2.8 0.007 
Nd-YAG 25 27.88% 21.62% 

 

Table  11.  Shows the  final  analysis  of  treatment  results  between 15% TCA 

group and Nd-YAG laser group. In this study, the total percentage of reduction in 

mean MASI was 41% in 15% TCA treated group and 27% in Nd-YAG laser treated 

group, t = 2.8, p = 0.007 (<0.05). There is statistically significant percentage 

reduction in mean MASI in 15% TCA group than Nd-YAG laser treated group. 

CHART - 8 SHOWING COMPARISON OF PERCENTAGE OF 

REDUCTION IN MEAN MASI BETWEEN TWO GROUPS 
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TABLE 12 – SIDE EFFECTS DISTRIBUTION 

Side effects 15%TCA Nd-YAG Total 

No side effects 19 10 29 

Acneform eruption 1 0 1 

Erythema 3 3 6 

Folliculitis 1 0 1 

Post inflammatory hyperpigmentation 0 4 4 

Rebound hyperpigmentation 1 10 11 
 

TABLE 12. Shows the distribution of side effects in patients treated with 

15% TCA and Nd-YAG laser. Out of 25 patients treated with 15% TCA, 3 patients 

had erythema, 1 patient had acneform eruption, 1 patient had folliculitis, 1 patient 

had rebound hyperpigmentation side effects. Out of 25 patients  treated with Nd-

YAG laser, 10 patients had rebound hyperpigmentation, 4 patients had post 

inflammatory hyperpigmentation, 3 patients had erythema. Patients treated with Nd-

YAG laser had more side effects (17 patients) than patients treated with 15% TCA (6 

patients). Post inflammatory hyperpigmentation and rebound hyperpigmention were 

the most common serious side effects in patients treated with Nd-YAG patients 

particularly Fitzpatrick skin type V.  
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TABLE 13 - PHYSICIAN GLOBAL ASSESSMENT SCORE 

Student t test Group N Mean SD t P 

Physician Assessment score 
15% TCA 25 3.12 0.526 

2.147 0.037 
Nd-YAG 25 2.52 1.295 

 

Table  13.Shows  the  distribution  of  physician  global  assessment  score  in  

patient treated with 15% TCA and Nd-YAG laser. Patients treated with 15% TCA , 

physician  global  assessment  mean  score  were  3.12.  Patients  treated  with  Nd-YAG  

laser, physician global assessment mean score were 2.52. On comparision between 

two groups , patients treated with 15% TCA were more improvement than Nd-YAG 

laser group patients.In the above table, distribution of physician global assessment 

between the two groups of treatment, t = 2.147 and p = 0.037. Hence, it is 

statistically significant. 

CHART - 10 SHOWING PHYSICIAN GLOBAL ASSESSMENT SCORE 
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Table 14 - Patient global assessment score 

Student t test Group N Mean SD t P 

Patient Assessment Score 
15% TCA 25 3.04 0.676 

2.873 0.006 
Nd-YAG 25 2.28 1.137 

 

Table 14.Shows the distribution of patient global assessment score in patient 

treated with 15% TCA and Nd-YAG laser. Patients treated with 15% TCA , patient 

global assessment mean score were 3.04. Patients treated with Nd-YAG laser, 

patient  global assessment mean score were 2.28. On comparision between two 

groups , patients treated with 15% TCA were more improvement than  

Nd-YAG laser group patients. In the above table, distribution of patient 

global  assessment  between  the  two  groups  of  treatment,  t  =  2.873  and  p  =  0.006.  

Hence, it is statistically significant.  

CHART - 11  SHOWING PATIENT GLOBAL ASSESSMENT SCORE
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DISCUSSION 

Melasma is an acquired, circumscribed, pigmentary disorder. Melasma 

causes significant social and emotional stress to the patients and although many 

treatment modalities are available, its management remains a challenge due to its 

recurrent and refractory nature.  

In our present study we have compared the efficacy  of 15% TCA and  

lowfluence Q switched Nd:YAG laser in the treatment of melasma. Only 

few studies are available comparing the efficacy of 15% TCA and lowfluence Q 

switched Nd:YAG laser in the treatment of melasma. 

The current study was conducted to present a mode of  treatment which 

might be beneficial to the patients of melasma.  

The baseline demographic data and baseline characterstics in both the study 

groups when compared were similar. 

In our study the majority of patients were in the age group of  26 – 35  years 

akin to studies done by Bansal et al.(76)  

About 96 % of our study population were females. Centrofacial pattern 

(64%) was the most common pattern of melasma observed in our study. Bansal et al 

observed that centrofacial pattern was the commonest followed by malar and 

mandibular types.(76)  

Dermal/mixed type(62%) was the common morphological pattern of 

melasma  observed  in  our  study.  Most  of  the  patients  were  Fitzpatrick  skin  type  V  

(64%). 
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In the 15% TCA peel group, mean MASI scores improved from 16.45 to 

9.78 and in the laser group from 16.09 to 11.64. So, in our study MASI shows 

significantly  reduction  with  15%  TCA   than  Nd-YAG  laser.  Similar  results  were  

noted by a study conducted by Moubasher et al.(77)   

In our study the mean improvement with Nd:YAG laser treatment at the end 

of 24 weeks was only 27.88%. These findings seem to suggest that Q switched 

Nd:YAG laser may not be very effective in people with darker skin tones. 

The adverse events associated with 15% TCA, included erythema (12%),  

acneform eruption (4%), folliculitis (4%), rebound hyperpigmentation (4%).  

In our study, worsening of melasma was higher in the group treated with 

Nd-YAG laser with 16% of patients developing post inflammatory 

hyperpigmentation & 40% of patients developing rebound hyperpigmentation. 

Similar results were noted by a study conducted by Moubasher etal.(77)  Watta nakrai 

etal reported spotty hypopigmentation(13.6%) and rebound hyperpigmentation(18%) 

as the main adverse effects with laser treatment of melasma.(78)  

Recent reviews on the treatment of melasma with lasers in pigmented skin 

suggest that it should not be used as a first line treatment but only considered when 

other treatments have failed.(79) 

Chemical  peels  remain  popular  for  the  treatment  of  pigmentation  and  

aesthetic improvement. 
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CONCLUSION 

15% TCA were better than Q switched Nd:YAG laser for the treatment of 

melasma. 

There was a statistically significant reduction in percentage of MASI with 

15% TCA when compared to Q switched Nd:YAG laser.  

The results of secondary efficacy parameters like physician global 

assessment, patient global assessment were in favour of 15% TCA group. 

Post inflammatory pigmentation and rebound hyperpigmentation were the 

serious common side effects associated with Q switched Nd:YAG laser treated 

group particularly dark skinned people(Fitzpatrick skin type V). 

So,  Q  switched  Nd:YAG  laser  is  not  an  effective  treatment  for  melasma  

patients, particularly dark skinned people (Fitzpatrick skin type V) due to the serious 

adverse effects of Post inflammatory pigmentation and rebound hyperpigmentation. 
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GROUP 2 – ND-YAG LASER PRE TREATMENT 
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GROUP 2 – ND-YAG LASER PRE TREATMENT 
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PROFORMA 

Case no:      

Hospital no: 

Name:                                  

Address: 

Age    :                                   

Sex     :                                                                   

Present complaints with duration : 

Past history 

Personal history 

Family history 

General Examination: 

  1. General condition    

  2. Height     

  3. Weight               

  4. Pallor 

  5. Icterus   

  6. Cyanosis  

  7.Clubbing    

  8.Lymphadenopathy 

9. Pedal Oedema        
   
Vital signs:  PR      BP    RR 

 Systemic Examination: 

  CVS     RS    ABD   CNS 
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 Dermatological Examination: 

1.Lesion 

 SITE        

 EXTENT       

  COLOUR        

 SURFACE  

 DISTRIBUTION 

          MORPHOLOGY 

          NUMBER  

 2. Hair 

 3. Nails 

 4. Mucosa 

 5. Palms  

 6. Soles 
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INVESTIGATIONS 

HB  

TC 

DC 

Platelet count 

Blood Sugar 

Blood Urea 

Serum creatinine                                     

SGOT 

SGPT 

ALP 

SerumBilirubin - Total,Direct,Indirect 

Urine routine 
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KEY TO MASTER CHART 

 
MASI – Melasma Area Severity Index 

PHY. GA – Physician Global Assessment 

Patients GA – Patients Global Assessment 

  



15% TCA - MASTER CHART

S.NO Name Age Sex Occupation
Melasma
Clinical  Type

Melasma
Morphological 
Type

Fitzpatrick
 Skin Type

MASI
 at
Baseline

MASI 
at 6th 
weeks

MASI at 
12th 
weeks

MASI 
at 24th 
weeks

% of   
reduction 
at 12th 
weeks

% of    
reduction 
at 24th 
weeks

Side 
effects PHY. GA

PATIENTS 
GA

1 Pushpa 40 F housewife centrofacial epidermal IV 21.9 15.9 12.9 8.7 42% 61% 4 4
2 Bhavani 40 F housewife malar dermal/mixed V 24.3 18.6 9.9 9.9 60% 60% 4 4
3 Parvathi 26 F housewife centrofacial dermal/mixed V 12.6 9.6 9 8.4 29% 34% erythema 3 3
4 Manjula 29 F housewife centrofacial epidermal IV 6.1 5.8 3.4 3.2 45% 48% 3 3
5 Sujatha 30 F farmer centrofacial dermal/mixed V 17.4 16.8 12 9.6 32% 45% 3 3
6 Janaki 39 F housewife centrofacial dermal/mixed V 15.1 14.5 11.2 11.2 36% 36% 3 3
7 Nalini 28 F farmer malar epidermal V 19.2 18 12.6 11.2 35% 42% erythema 3 3
8 Selvi 32 F teacher centrofacial dermal/mixed V 20.6 20.6 15.8 15.8 24% 24% 2 2
9 Madhavan 33 M farmer centrofacial epidermal IV 12.6 9.2 8.4 8.4 34% 34% 3 3

10 Bhuvaneswari 30 F teacher malar epidermal V 18.9 17.7 13.2 11.9 31% 38% 3 3
11 Noori 45 F housewife centrofacial dermal/mixed V 20.7 19.5 14.1 12.9 32% 38% 3 3
12 Sankari 48 F housewife malar dermal/mixed V 25.2 22.8 21.6 21.6 15% 15% 2 2
13 Manimala 34 F housewife centrofacial epidermal III 18.9 8.6 5.7 5.7 70% 70% 4 5
14 Kalaivani 30 F farmer centrofacial dermal/mixed V 20.4 20.4 14.2 14.2 31% 31% 3 3
15 Suganya 30 F housewife centrofacial dermal/mixed IV 21.6 21.6 13.8 13.8 37% 37% erythema 3 2
16 Rajeswari 21 F housewife mandibular epidermal IV 3.2 2.8 1.8 1.8 44% 44% 3 3
17 Babyshalini 38 F farmer centrofacial dermal/mixed V 22.8 22.8 15.6 15.6 32% 32% 3 3
18 Yasotha 34 F housewife centrofacial epidermal IV 15.9 14.1 6.89 6.89 57% 57% 4 3

19 Vimala 35 F housewife malar dermal/mixed V 14.4 13.4 8.2 8.2 44% 44%
acneform
 eruption 3 3

20 Eswari 29 F housewife centrofacial dermal/mixed V 15 15 10.5 10.5 30% 30% 3 3

21 Raji 21 F farmer malar dermal/mixed V 10.8 7.8 4.8 7.2 66% 34%

rebound
hyper-
pigmentation 3 2

22 Jenifer 27 F farmer centrofacial epidermal IV 9 7.2 5.2 5.2 43% 43% 3 3
23 Arokiyam 28 F housewife centrofacial dermal/mixed V 18 13.5 10.38 10.38 43% 43% folliculitis 3 3
24 Panchavarnam 24 F housewife centrofacial dermal/mixed V 12.3 12.3 6.7 6.7 46% 46% 3 3
25 Deepa 22 F housewife malar epidermal III 14.4 7.6 5.6 5.6 62% 62% 4 4



S.NO Name Age Sex Occupation
Melasma 

clinical
 type

Melasma
morphological

 type

Fitzpatrick 
Skin
Type

MASI
at 

Baseline

MASI
 at

6th week

MASI
 at 

12th week

MASI 
at 

24th week

% of   
reduction at 
12th week

% of 
reduction at  24th 

weeks

Side 
effects

PHY. GA
PATIENTS 

GA

1 Ishwarya 19 F student centrofacial dermal/mixed 3 27.73 21.1 17.83 15.3 36% 45% 3 3

2 Vishwapriya 25 F teacher centrofacial epidermal 5 19.15 14.85 11.8 9.8 39% 49% erythema 4 3

3 Egavalli 27 F house wife malar dermal/mixed 5 11.7 10.8 8.6 9.6 26% 18% rebound hyperpigmentation 2 2

4 Sathish 20 M student malar dermal/mixed 5 13.5 12.6 7.4 9.4 46% 31% rebound hyperpigmentation 3 3

5 Rajeswari 24 F house wife malar dermal/mixed 4 12.8 8.8 6.8 7.4 47% 43% rebound hyperpigmentation 3 3

6 Prema 42 F house wife centrofacial epidermal 4 6.17 4.67 3.18 3.18 49% 49% 4 3

7 Mohana 29 F clerk centrofacial dermal/mixed 5 15.6 14.4 12.8 12.8 18% 18% 2 2

8 Dhanalakshmi 26 F farmer malar dermal/mixed 5 11.7 9.9 9 10.8 24% 8% rebound hyperpigmentation 2 1

9 Shanthi 30 F house wife centrofacial epidermal 4 13 7.66 6 6 54% 54% 4 3

10 Chithra 39 F house wife malar dermal/mixed 4 14.15 12.5 7.57 7.2 47% 50% 4 3

11 Sheeba 33 F farmer malar epidermal 5 12.1 10.9 9.14 10.48 25% 14% rebound hyperpigmentation 2 2

12 Sokkammal 30 F house wife centrofacial epidermal 4 6.8 6.8 4.5 4.5 34% 34% 3 3

13 Malar 35 F teacher centrofacial dermal/mixed 3 14.39 12.25 7.9 8.55 46% 41% rebound hyperpigmentation 3 3

14 Selvi 33 F house wife centrofacial dermal/mixed 5 15.6 14.1 14.1 17.7 10% -13% post inflammatory hyperpigmentation 0 0

15 Sruthi 25 F house wife centrofacial epidermal 5 15.9 12.6 10.6 10.6 34% 34% 3 3

16 Anitha 29 F farmer malar dermal/mixed 5 18 18 16.5 19.5 9% -8%
post inflammatory 
hyperpigmentation, 0 0

17 Mallika 32 F house wife centrofacial epidermal 4 19.8 10.8 10.8 12.5 36% 37% 3 3

18 Aandal 35 F teacher centrofacial dermal/mixed 5 13.8 13.8 12.8 14.4 8% -4% post inflammatory hyperpigmentation 0 0

19 Saradha 29 F farmer malar epidermal 5 14.18 11.98 6.75 7.36 53% 50% rebound hyperpigmentation 4 3

20 Nagamani 31 F farmer centrofacial dermal/mixed 5 15.57 9.23 8.47 19.16 46% -23% post inflammatory hyperpigmentation 0 0

21 Rohini 26 F house wife malar dermal/mixed 5 24.12 17.63 18.69 19.28 33% 21% rebound hyperpigmentation , erythema 2 2

22 Velliyammal 35 F farmer centrofacial dermal/mixed 5 20.1 16.46 12.24 12.24 40% 40% 3 3

23 Dharshini 23 F student mandibular epidermal 4 15.9 12.32 9.68 9.68 40% 40% 3 3

24 Vandhana 27 F farmer centrofacial dermal/mixed 5 28.55 17.15 16.14 19.78 44% 31% rebound hyperpigmentation 3 3

25 Devipriya 26 F house wife centrofacial dermal/mixed 5 21.96 19.3 12.82 13.8 42% 38% rebound hyperpigmentation 3 3
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